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PROGRESS IN TELEGRAPHY. 


ON Wednesday evening, Mr. Preece read another of 
his popular papers before the Society of Arts, deal- 
ing, on this occasion, with the development of tele- 
graphy. Although the lecture teemed with facts of 
interest to the electrician, the pressman, the railway 
engineer, and to the statistician, we have not space at 
our disposal to make more than a running commentary 
upon the subject discussed, although much of the data 
contained in the paper may be found in our pages in 
note form. 

The lecturer commenced by informing his hearers 
of a fact which they are never likely to forget, viz. :— 
that this is the jubilee year of the electric telegraph in 
England. On July 25th, 1837, the first practical trial 
of telegraphy was made between Euston and Camden, 
on the London and North-Western Railway, by Cooke 
and Wheatstone. The first company formed to develop 
the business of transmitting and delivering telegrams 
was incorporated in 1846, and was called the Electric 
Telegraph Company, and by about 1851 the business 
was fairly established. In 1851, submarine telegraphy 
was proved to be practical. Cables were laid in 1852 
and 1853 to France, Belgium, Holland, and Ireland, 
and from that year domestic and international tele- 
graphy grew and prospered. The Electric Telegraph 
Company suffered the fate of all prosperous initiators 
of that which is novel, useful, and successful. The 
validity of their patents was contested, the strength of 
their business was assailed all along the line by enter- 
prising competitors. Their monopoly was broken ; 
but the public gained by this active rivalry greater 
development of communication and considerable re- 
duction of rates. We see, remarked Mr. Preece, the 
same process going on at the presens day with respect 
to telephones, but with less success. 

Mr. Preece is guarded in his language, he might 
almost have said with no success ; but the impression 
left upon the mind is that if the telephone monopoly 
could also be completely broken down, an industry, now 
half strangled, would develop into vast proportions. 

The United Kingdom Telegraph Company was formed 
in 1861 to introduce the universal shilling rate ; but the 


severity of the competition of two other great com-. 


panies was too great for this spirited enterprise, and 
they had, in 1865, to submit to the following general 
tariff :—Within London and other towns, 6d.; within 
100 miles, 1ls.; within 200 miles, ls. 6d.; over 200 
miles, 2s., addresses being sent free. The public 
now began to suffer. Only the larger towns, where 
profitable business could be tapped, were served. The 
smaller towns were neglected, and great villages had 


to suffer the aggravation of seeing posts and wires pass 
through their main thoroughfares without being able to 
avail themselves of this speedy mode of communication. 
Public opinion, in 1868—69, forced the Government 
to purchase and absorb all the telegraph companies, 
and to transfer their business to the care of the Post 
Office, which had shown itself so capable in dealing 
with letters and newspapers, and in establishing the 
penny post. 

The telegraphs of this country again became a great 
monopoly ; but, as Mr. Preece observes, there is a 
vast difference between a monopoly in the hands of a 
private speculative corporation, subject to no control 
but that of its own close ring, and whose sole object is 
to earn dividends or to make money, and that in the 
hands of the Government. 

The transfer of the telegraphs to the State took place 
on February 5th, 1870. The tariff established by 
Parliament was a uniform tariff of 1s. for twenty 
words, addresses being sent free, and this tariff re- 
mained in force until October Ist, 1885, when the pre- 
sent simple word tariff of $d. per word, irrespective of 
distance, and including addresses, with a minimum of 
6d., was introduced. 

Mr. Preece then went on to deal with Press rates, 
which, perhaps, do not form a theme of much interest 
to our readers, and followed this with a brief reswmé 
of the apparatus used in the Post Office telegraphs, all 
of which have been very elaborately explained and 
illustrated from time to time in ourcolumns, Finally, 
the lecturer alluded in a few words to the telephone, 
submarine cables, railways, pneumatic telegraphs, and, 
in conclusion, he passed the financial position of tele- 
graphy in review, the paper ending with the assertion 
that the advantages of a State-controlled telegraph 
system have been amply fulfilled. There has been 
established a cheaper, more widely extended, and more 
expeditious system of telegraphy ; the wires have been 
erected to districts that private companies could not 
reach ; the cost of telegrams has been reduced, not only 
in their transmission but in their delivery ; the number 
of offices opened has been trebled ; a provincial and an 
evening press has been virtually created, Adam Smith 
said that the Post Office was the only kind of business 
that the Government had always managed with success. 
‘We can, said Mr. Preece, now add telegraphy. 


Brighton Electric Railway.—After a long contro- 
versy, in which the arguments against Mr. Volk’s 
railway have been few and far between, Mr. Gerard 
Ford has taken up the cudgels as an advocate of its 
discontinuance. This writer contends that the railway 
“ menaces our lives, deteriorates our property, deprives 
us of that unrestricted access to the beach which we, 
who have purchased houses many years since con- 
sidered then, and still hold to be our indefeasible 
right.” Mr. Ford reaches a sublime climax by quoting 
a case of accident which occurred on May 3rd, when a 
butcher on horseback was thrown from his animal in 
trying to cross the metals. The horse appeared to have 
cleared the railway in a leap, but there is no suggestion 
that the electric car was in sight. Such citations as 
this are so manifestly ridiculous that they must neces- 
sarily recoil on those who attempt to make capital out 
of them, 
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PRACTICAL ELECTRICAL MEASUREMENT. 
By J. SWINBURNE. 


(Continued from page 416.) 


IT is sometimes necessary to test resistances of such 
things as incandescent lamps or arc lamps while 
running. This can always be done by measuring the 
volts and amperes, but this involves a calculation, and 
it is best to measure the resistance direct by means of 
an ohmmeter. This instrument was invented by Pro- 
fessors Ayrton and Perry. In principle, the ohmmeter 
consists of two coils at right angles to each other, with 
a small needle at the point of intersection of the axis. 
One of the coils is in series with the part of the circuit 
whose resistance is to be measured, and the other, 
which is of comparatively high resistance is in shunt. 


Fia. 7. 


If the coils are large and the needle short, the instru- 
ment will follow the tangent law and the readings taken 
may be as in a tangent or skew tangent instrument 
according to the angle of the axes of the coils. There 
is a slight error ; this occurs, because, if the shunt coil 
is in shunt to the resistance only, the current taken by 
it also goes through the series coil ; and if the shunt 
coil is in shunt to both the resistance and the series 
coil the current through it depends not only on the 
resistance to be measured but is also affected by the 
fall of potential due to the series coil. As this error is 
only theoretical, it does not matter. In practice it is 
so easy to calibrate an ohmmeter by direct comparison 
with a resistance box, that it is unnecessary to assume 
any laws. An ohmmeter made to follow the tangent 
law has another disadvantage, the coils must be far 
away from the needle and so their fields are weak, 
and the earth’s field is commensurate with them 
and causes errors. In a _ tangent galvanometer 
arranged as a voltmeter or ammeter, the earth’s 
field does not matter if it is constant, because 
the controlling magnets and the earth’s field together 
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form a field of constant intensity with which the field 
due to the deflecting coil is compared. But in an 
ohmmeter the variable field is not compared with a 
constant field, but with another variable field, so that 
the introduction of a constant field gives rise to errors. 
It is therefore advisable to make the fields due to the 


coils as strong as possible, so that the earth’s field is 
very weak in comparison. The Ayrton and Perry 
ohmmeter is shown in figure 8. They seem to have 
paid particular attention to making the instrument 
read proportionally. This seems to be a weakness on 
the part of Professors Ayrton and Perry. If it is as 
easy to make the instrument read proportionally as any 
other way, of course it may be as well to do so; but in 
general some other advantage, such as strength of field 
or sensitiveness, must be sacrificed. It is strange that 
so many physicists have taken so much trouble to 
design electrical measuring instruments to read propor- 
tionally. An instrument that follows a simple law 
seems to have a charm which cannot be resisted, and 
when it is impossible to make it follow a simple law, 
an attempt is made to make it look as if it did. These 
remarks do not refer in particular to Professors Ayrton 
and Perry’s ohmmeter, but to about half the instru- 
ments that have been brought before the public from 
time to time. Most instruments are only wanted to 
read through a small part of their ranges, and then the 
readings most used should be spread out as much as 
possible. Thus, an installation of 100 volt lamps, 
should be provided with a voltmeter which goes over 
nearly its whole scale between 90 and 110 volts. This, 
of course, does not apply to the ohmmeter, as it may be 
wanted for arc or incandescent lamps or other purposes, 
and must, therefore, have as large a range as possible. 
Theoretically, the best graduation would be that in 
which the reading is taken within the same percentage 
throughout the scale with equal ease, that is to say, a 
logarithmic scale; but no one would think of trying 
to design an instrument that would read with a loga- 


Fia. 9. 


rithmic scale. Perhaps, the object of making instru- 
ments with even divisions was to save expense in dials. 
If so, it is not worth while, as if a number of instru- 
ments are made exactly of the same dimensions, the 
scales will all be alike and may still be engraved 
wholesale. But the practice of making the dials in 
this way cannot be too strongly condemned; every 
instrument pretending to accuracy should have its dial 
specially graduated, or should be carefully calibrated 
throughout its scale. It by no means follows that the 
instruments with printed scales are wrong, as they may 
be made in large numbers so nearly identical in dimen- 
sions, that the scales are sensibly alike; thus, Sir 
William Thomson’s “graded galvanometers” and the 
Ayrton and Perry volt and ammeters have printed 
scales which is not in the least against them. But 
when an instrument has its scale divided off into equal 
divisions, it must be regarded with suspicion. An 
ohmmeter, for instance, with even divisions, may be 
nearly right, and if made under the auspices of’ Pro- 
fessors Ayrton and Perry, is probably very nearly right, 
but it cannot be quite right, for there is no way of 
making an ohmmeter that reads proportionally theoreti- 
cally. It can only be made to do so approximately by 
altering the coils about till something more or less like 
an evenly divided scale is obtained. 
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The writer has made ohmmeters on the same prin- 
ciple as the skew tangent galvanometer for incandescent 
lamp work, but the fields are too weak for ordinary use. 

Fig. 9 is a diagram of Mr. Evershed’s ohmmeter ; 
the current coils are wound outside, and the shunt or 
pressure coil is globular in form so as to fit inside. It 
is placed at an angle of 45° so as to give a long scale. 
The shunt coil is wound with German silver or plati- 
noid wire, and is put inside hecause, as the wire is of 
higher specific resistance, the necessary strength of 
fields can thus be obtained with the least waste of 
pewer. Inside the shunt coil a hard steel needle is 
suspended by a silk fibre. A second needle is hung 
outside the coils so that the instrument is astatic, thus 
eliminating the error due to the earth’s field, a point 
which is of considerable importance. The instrument 
has a wide range, as its lowest good reading is about 
one-tenth of its highest. The range is increased by 
inserting resistance in series with the shunt coil. The 
instrument is graduated by experiment. 

An ohmmeter should always be tested carefully to 
see if it is accurate before it is assumed to be correct. 
An ordinary bridge is not generally suitable, as it will 
not stand the current necessary. A piece of thick wire 
should be measured in the ordinary way, and the re- 
sistance should then be taken with an ohmmeter. Care 
must be taken that the wire has not time to get hot. 
The same resistance should be taken with a large cur- 
rent, and a small one. 

The errors to be looked for in an ohmmeter are, 
errors due to careless calibration, to heating and con- 
sequent rise of resistance of the shunt coil, to the 
earth’s field, and to the alteration of the needle due to 
its being in a strong field. The first has already been 
discussed ; the second can be avoided by having a key 
in the shunt circuit so that the coil has not time to 
heat, as it is not likely that continuous readings of re- 
sistance are wanted. The earth’s field errors can be 
avoided by making the ohmmeter astatic, or by neu- 
tralising the earth’s field by a controlling magnet, or 
by bringing the instrument into such a position that 
the needle is in the magnetic meridian when the read- 
ing is takeh. The error due to the alteration of the 
needle’s magnetisation can only occur when the needle 
is long, so that different parts of it are in resultant 
fields of different directions. If the magnetisation of 
the needle remains constant, the position will be the 
same whatever the absolute strength of the fields, and 
will depend only on the relative strengths, or the 
direction of the resultant fields in which it lies; but if 
its magnetisation alters unevenly when the resultant 
fields are altered in strength but kept the same in 
direction, the instrument will not be independent of 
the power spent in the resistance measured, as any part 


of the needle more strongly magnetised will have more , 


than its proper influence in determining the direction 
of the needle. 

The testing of leaks and insulation in installations 
may be taken under the head of measurement of re- 
sistances. 

If there is a leak from either main to earth, repre- 
sented by a convenient gas or water pipe, the first 
thing to suspect is the dynamo itself. A leak in the 
dynamo will most probably be from the field magnet 
wire to the frame of the machine. It is generally of 
no use to test for leaks with one or two Leclanclé 
cells ; a leak should be sought with the full E.M.F. of 
the installation on it. ‘The dynamo may, if not series 
wound, be uncoupled from the main leads, and a de- 
tector should give no deflection, or if the machine is 
new, perhaps a slight one, with the fine wire coil 
between the frame of the machine, and the terminals. 
Though they should certainly not do so, makers occa- 
sionally send off machines with the magnet coils 
slightly damp. The coils generally dry themselves in 
time, but the practice is bad. : 

The next probable source of leakage is secondary 
batteries. These can be tested by disconnecting both 
ends and trying each end to earth with adetector. The 
thoughtless mistake of only disconnecting one end is 
often made in testing for leaks, __ 


The only way to localise a leak in the mains or 
lamps is to disconnect both ends of each branch and 
test to earth with the electromotive force of the dynamo. 
Localising a leak in a parallel installation is a matter 
that often requires considerable ingenuity, and no very 
general methods can be given. Instead of using the 
dynamo itself to give the desired electromotive force 
for testing, it is a good plan to have a battery of little 
secondary cells, which may be made of lead wire and 
test tubes. Fifty little cells are just as portable as a 
Leclanché. A box 3 inches by 4 inches will hold 48. 
The test tubes should be about half full of acid, and 
should have an inch or so of thick oil that will not 
splash out easily. In testing with cells, or any other 
E.M.F., the free detector terminal must be connected 
to the lead to be tested, and the other free terminal to 
earth ; otherwise a ground leak in the dynamo or cells 
will interfere with the test. 

When it is wanted to test the resistance of a leak it 
is a good plan to use a voltmeter of known resistance 
instead of a detector. This is, of course, only useful 
where the resistance of the leak is comparable with 
that of the voltmeter. Thus if a voltmeter is 1,000 
ohms resistance, and reads 100 volts when connected 
to the cells or dynamo direct, and reads 20 when put in 
series with the leak, the resistance of the leak is 4,000 
ohms ; for 


Direct reading Resistance of leak and voltmeter. 
Leak reading Resistance of voltmeter. 


A very high resistance can also be measured by 
putting it in series with a galvanometer and noting 
the deflection. Artificial resistance is then inserted 
instead until the same deflection is got. If necessary 
the galvanomeier may be shunted, as it is unlikely 
that a very high resistance box is at hand. 

Messrs. Woodhouse and Rawson supply a very com- 
pact little astatic galvanometer with a megohm in the 
base. The reading is then taken according to the 
deflection. Of course such a method is very inaccurate, 
as the deflection is not’ really proportional to the cur- 
rent in the galvanometer. It would be better to vary 
the number of cells in use so as to work with the same 
deflection. A carbon megohm is also probably little 
suited for working with 100 volts or so. No doubt it 
is intended for one or two cells, but as a leak falls 
enormously in resistance when it has a high E.M.F, on 
it this method is generally inapplicable. This little 
galvanometer is otherwise a most convenient instru- 
ment. It has a silk suspension so arranged that it can 
be replaced in about a minute without the necessity of 
taking the instrument to pieces at all. The price is 
£5 5s. The same firm also supply a well made 
Thomson reflecting galvanometer for use with bridges. 
Price £6 6s. This has been illustrated and described 
in this journal already (Vol. XIX., page 59). 

Leaks in a series or arc installation may be easily 
localised by taking the E.M.F. between each of the 
terminals and the earth. Of course, as the E.M.F. on 
each lamp varies this is not quite accurate, but as the 
leaks often occur at a lamp, it easily tells which lamp is 
wrong. An electrometer is generally used for this 
purpose. More will be said on this point under the 
head of voltmeters. 

For testing leaks with alternating currents a tele- 
phone, or one of Prof. Fleming’s galvanometers may 
be used, as an ordinary galvanometer will not do. 

Alternating currents demand such special considera- 
tion that they will be discussed by themselves. 

Before leaving the subject of resistance the reader 
must be reminded that there are two ohms in use, the 
B.A. and the so-called “legal” ohm. Most bridges are 
made to the B.A. ohm; but it has, by recent careful 
determinations, been found to be less than the theore- 
tical value. This was a matter of little or no practical 
importance, as in all calculations a coefficient comes in, 
and one coefficient is as easy to use as another. The 
B.A. committee have now, most unadvisedly, recom- 
mended the adoption of the “legal” ohm, and the 
result is considerable confusion. In 1873 Maxwell 
wrote, “If more accurate researches should prove that 
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the ohm, as constructed from the British Association's 
material standards, is not really represented by this 
velocity, electricians would not alter their standards, 
but would apply a correction. In the same way the 
metre is professedly one ten-millionth of a certain 
quadrantal arc, but though this is found not to be 
exactly true, the length of the metre has not been 
altered, but the dimensions of the earth are expressed 
by a less simple number.” It would be advisable for a 
committee of cable, telegraph and electric light engi- 
neers to consider whether the “legal” ohm should be 
taken up or not. The old B.A. ohm is ‘9867 of the new 
or “legal” ohm. A B.A. bridge can be patched up to 
measure in “ legal” ohms by altering one side of bridge, 
that is by replacing three or four of the coils. This is 
at best patchwork. 

It need hardly be remarked that there is nothing 
legal about the “ legal” ohm. 


THE SO-CALLED “DEAD WIRE” ON 
GRAMME ARMATURES. 


THE question whether the wire on the inside of the 
Gramme ring armature and on the ends of a cylinder 
armature, is active or inactive, has been discussed at 
great length in the last few years, but apparently witli- 
out leading to any definite and indisputable conclu- 
sions. Recent publications show that some authorities 
still appear to believe that for some theoretical reasons 
the wire on the inside of a Gramme ring is as active as 
that on the outside. The writer (Mr. Carl Hering, in 
the New York Hlectrical Engineer) has therefore made 
asimple and conclusive «experiment which appears to 
prove beyond question whether this wire is active or 
inactive. 

The question is not one which is of interest merely 
from a theoretical point of view, but it bears directly 
on important points in the construction of machines, 
such, for instance, as placing a magnet in the inside of 
a Gramme ring, or making a cylinder armature of 
square section instead of oblong. 


Fia. 1. 


The two theories which explain the generation of 
electromotive force by moving a wire near a magnet, 
may be briefly summarised as follows: If a loop of 
wire, a, b,c, d, in fig. 1, be revolved about its axis in a 
magnetic field between two opposite poles, an electro- 
motive force will be generated in the direction as 
shown. The first and older theory, sometimes termed 
the theory of threading lines of force through a loop, 
explains the induction of an electromotive force, by 
saying that the number of lines of force which pass 
through this revolving loop is always either increasing 
or decreasing, and that this increase or decrease in the 
number of lines of force threaded through the loop 
generates electromotive force. According to the second 
and newer theory, generally termed the theory of 


cutting lines of force, an electromotive force is gene- 
rated when a wire cuts lines of force; the induction 
therefore takes place in the two parts, ¢, f, and g, h, of 
the loop, a, ), c,d,and only in those parts, as the re- 
mainder of the loop does not cut lines of force. 

Tt will be seen that these theories, as stated, do not 
conflict, both may be, and undoubtedly are, correct as 
far as they go. The second theory is, however, by far 
the more satisfactory as it tells us precisely where the 
induction takes place, and where we must endeavour 
to place the wire of a loop or coil in order to render it 
active. The first theory, referring only to the loop in 
general, leaves us to believe that the loop must be con- 
sidered as a whole, and that, therefore, all parts of the 
wire forming the loop are of equal importance in the 
generation of electromotive force, that is, they are all 
equally active. The theory does not state directly that 
all parts of the loop are equally active, but it leaves 
one to infer that this is the case; it is this interpre- 
tation of the theory which, it is claimed, proves that 
that part of the wire which is on the inside of the 
Gramme ring and on the ends of a cylinder armature 
is as active in the generation of electromotive force as 
the other parts of it. 

This interpretation of the older theory necessarily 
conflicts with the theory of cutting lines of force ; 
both cannot be correct. We believe that the older 
theory is generally interpreted in this way ; if not, and 
if the induction is not the same in all parts of the loop, 
then the theory is not sufficiently complete or exact to 
enable us to properly design dynamos, as it does not 
tell us where the induction does take place. Accord- 
ing to the older theory it is the loop, a, b, c,d, as a 
whole, which generates the electromotive force, the 
theory does not tell us what parts, if any, of the loops 
are superfluous. On the other hand, the second theory 
states that the induction takes place in the parts, e, f 
and g, h, and that the rest of the loop is useless as an 
inductor, it serves merely as a conductor or collector 
of the currents, and should, therefore, be made as short 
as possible. 

In order to prove conclusively which of these two 
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conflicting statements is wrong, without the use of any 
abstruse theoretical deductions, the writer made the 
following simple experiment with a view, more par-. 
ticularly, of finding out whether the wire on the inside 
of a Gramme ring was active in generating electro- 
motive force, or whether it was mere dead resistance, 
acting only as a conductor. 

The core of a Gramme ring was wound with a num- 
ber of coils, each one consisting of only one turn of a 
wire, as shown in fig. 2, in which R, R, is the core of 
the ring, shown in vertical cross-section ; N, 8, are the 
two poles of the field, and c, c, c, are three of the coils. 
Each coil consisting of one turn, is insulated from all 
the others and has its two ends, /, m, bare and not con- 
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nected with any of the others; each coil has its insu- 
lation scraped off at the bend,. Three fixed brushes, 
l, m,n, were fastened to the frame of the machine so 
as to touch these three parts of each coil as it passed 
by them. The field was excited by another machine 
and the armature was made to revolve rapidly. In 
applying a test galvanometer to the brushes, 7 and 7, 
as shown, there was a strong current flowing in the 
direction indicated, showing the action of one coil of a 
simple Gramme armature. In order to find out whether 
this induction took place equally in all parts of the 
loop or coil, /, m, m, according to the older theory, or 
whether it took place only in that part, J, , which 
cuts lines of force, the test galvanometer was placed 
first between the brushes, / and n, indicating a current, 
as shown, in the same direction as before, the current 
indicated by it being in this case only that which was 
generated in the half of the loop, 7, n, the other brush, 
m, having first been removed. The brush, /, was then 
removed and the galvanometer placed between the 
brushes, 7 and , in which case it indicated no cur- 
rent whatsoever, showing conclusively that there was 
no electromotive force generated by that portion, mm, , 
of the loop which was in the inside of the ring. 
According to the older theory it ought to assist in 
generating the electromotive force manifested at / and 
m, as it forms part of the loop, /, n, m, through which 
the lines of force are threaded from the pole piece, N, 
to the core, R. The experiment, however, showed con- 
clusively that it did not generate electromotive force, 
that all the current which flowed from / to m through 
the galvanometer was generated in the part, 7, /, the 
other part, n, m, acting merely as a dead resistance to 
conduct the current from the end, n, of the active wire 
to the brush, m. According to the newer theory the 
part, 7, , is the only portion of the loop which cuts 
lines of force, and should, therefore, be the only one 
in which induction takes place, which the experiment 
has shown to be the case. The part, m, », being 
shielded from the magnetism by the iron, R, does not 
cut lines of force and is, therefore, dead resistance. 
This, therefore, applies equally well to the wire at the 
ends of cylinder armatures. 

This shows conclusively the correctness of the 
theory of cutting lines of force and the fallacy of the 
older theory as interpreted above. But aside from 
theories, it shows that, as there is no induction in the 
part m,n, it is preferable to dispense with it if prac- 
ticable, for instance, by bringing it around on the out- 
side of the ring on the opposite side, thus making a 
cylinder armatnre of it, or by rendering it active by 
creating a field in the inside of the ring with an addi- 
tional pair of pole pieces and magnets. The experi- 
ment also shows that if it were not for other reasons 
the dest form for a cylinder armature, as far as relates 
to dead wire, would be to have it very long, and very 
small in diameter. 

A second experiment was then made to still further 
prove the correctness of the theory of cutting lines of 
force. The field was made very intense so as to over- 
saturate the core, R, R, thus causing some lines of force, 
a, ad, to leak through the air space in the inside of the 
ring ; such conditions no doubt often exist in Gramme 
armatures, the iron in the core of the ring being fre- 
quently much too small in cross-section. In again 
applying the test galvanometer at / and m, or at / and n, 
the same results as before were obtained, but on con- 
necting it with m and n, it indicated a current in the 
direction shown by the dotted arrows, which is in the 
reverse direction, around the coil, to that induced in 
n,-l, and therefore tends to neutralise it. This is 
readily explained by the newer theory, as the wire, 7, 
n, cuts the lines of force, a, a, and, therefore, must 
generate a current in the direction shown. The older 
theory seems to fail completely to account for this 
current, for, according to that theory it ought to be in 
the other direction. The only way to account for the 
current by this theory, appears to be to consider the 
loop as being formed by the wire, m, n, and the test gal- 
vanometer circuit. But this fails to explain why the 
difference of potential exists at m and m when there is 


no galvanometer circuit, a fact which can readily be 
proven. 

As the wire on the inside is thus shown to be dead, 
it might be inferred that the advantage of placing a 
second pole piece and magnet in the inside would be 
very great, doubling the number of volts generated, as 
it doubles the active length of wire. But this is by 
no means the case, provided the machines are in both 
cases well proportioned. The reason is as follows. 
For the same armature, the number of volts generated 
depends only on the total number of lines of force 
cut, provided the speed is the same. If the arma- 
ture core is saturated by the ordinary form of pole 
pieces, it is not possible to economically increase to any 
great extent the number of lines of force which enter 
it; a second pole piece may be placed in the interior 
and will distribute the field over a larger surface of 
the armature, but it cannot add much more magnetism 
because the core, being already saturated, cannot be 
forced to take many more lines of force. It therefore 
appears that any such gain due to interior pole pieces 
would be limited to the cases when the armature core 
is not saturated by the external pole pieces. But there 
is apparently no reason why this care should occur, 
as it is always possible to saturate the small cross 
section of the ring by the large pole pieces on the 
outside. 

We are informed by good authority that the theory 
of cutting lines of force assumes that the number of 
lines of force which follow the ring from pole to pole 
is proportional to the area exposed to the pole pieces. 
We are unable, however, to find anywhere such a state- 
ment as a part of this theory; on the contrary, it can 
readily be proved that this general assumption is not 
correct in many cases. As long as the iron of the ring 
is below saturation then it is true that the induction 
will increase about in the same proportion as an in- 
crease in the size of the pole piece area, provided the 
intensity per square inch remains the same, for it is 
evident that in this case the total number of lines of 
force, that is, the capacity of the magnets, will have to 
be increased proportionally. But as soon as the ring is 
saturated, then an increase in the size of the pole pieces 
(of the same intensity per square inch) will no longer 
increase the number of lines of force proportionally. 
In this case, which is the more common, the above 
assumption is, therefore, not correct. It is understood, 
of course, that if the area of the pole pieces of the same 
intensity be doubled, for instance, the capacity of the 
magnets for generating the magnetism must be doubled, 
as there are then twice as many lines of force. 

This subject of interior pole pieces was referred to in 
some of the writer's earlier articles in which it was 
shown that the electromotive force will be increased 
proportionally with an increase in the number of lines 
of force passing into the core, and that these lines of 
force may be increased by increasing the size of the 
pole piece surface of the same intensity, provided the 
iron in the magnetic circuit is not over-saturated ; in 
other words, if the cross section of the iron (including 
the core of the armature) be increased in proportion to 
the number of lines of force. For instance, suppose 
the cross section of the core of the armature to be 
doubled, and the number of lines of force entering it 
be doubled either by doubling the area of pole pieces 
of the same intensity, or by doubling the intensity and 
keeping the area the same, then it is evident that if the 
speed with which the wire passes through the field 
remains the same, the induction in volts will be twice 
as great, and as the wire is not necessarily doubled in 
length the induction in volts per foot will be greater 
than it was before. 

As the small core of a Gramme ring can generally be 
saturated by pole pieces on the outside, the advantage 
of interior pole pieces must not be looked for in this 
direction. The chief gain seems to be in increasing 
the area of the non-magnetic space between the pole 
pieces and the armature core, and thereby diminishing 
materially the great magnetic resistance which this 
space offers to the lines of force. According to S. P. 
Thompson, the magnetic resistance of air may be 
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20,000 times that of the iron, which, if correct, will 
show the great importance of making the magnetic 
resistance of this space as small as possible by in- 
creasing its area and diminishing its depth or thick- 
ness. Kapp t states that the magnetic resistances of 
air and iron (at low magnetisation) are as 1 440 to 2. 
Although this is much lower than the figure given by 
Thompson, it shows that it is highly improbable that 
it may happen that the resistance of the air space be- 
tween the pole and the armature ring will be much 
less than that of the ring itself, except, perhaps, in 
abnormally proportioned machines with a very small 
amount ora poor quality of iron in the ring. In such 
poorly designed machines the advantage of interior pole 
pieces would be less. 

This advantage of interior pole pieces, therefore, lies 
in the economy of the magnetism, but as this magnet- 
ism requires for its generation only from 2 to 10 per 
cent. of the total energy of the machine, this advantage 
is merely in the reduction of this small fraction. 

There is a disadvantage in having an interior pole 
piece which in some cases may be so great as to more 
than out-weigh the advantages. The speed of the wire 
on the inside is necessarily less than that on the outside ; 
with small thick rings this difference is very great 
being sometimes as great as 40 to 50 per cent. In that 


case if the interior pole piece merely redistributes lines. 


of force by taking some from the outside surface and 
leading them into the ring on the inside surface, it is 
evident that it will do more harm than good, as many 
of the lines of force will then be cut at a less speed, 
and therefore generate less potential. 

Another disadvantage lies in the fact that the two 
interior pole pieces may,in the case of smaller rings, be 
quite near to the iron or steel shaft, in which case many 
of the lines of force will leak directly across from one 
to the other through the shaft, and as these are not cut 
by the wire on the armature, they are wasted. 

One way of rendering the inside wire active is to 
piace a short thick fixed magret in the inside of the 
ring, the poles of which are of like polarity to those on 
the outside. With such a machine the following 
_ experiment might at first appear to be a convincing 
illustration of the great advantage of such an interior 
magnet, but upon closer examination the apparent 
advantage will be found to have been due to other 
causes. Let the machine be run with both external 
and internal magnets excited and let its output be 
measured. Then let another test be made but without 
exciting the interior magnet; it will be found to 
generate very much less electrical energy; thus 
apparently showing an advantage in favour of the 
interior magnet. But it will be noticed that when the 
interior magnet is not excited many of the lines of 
force from the external magnets will pass directly 
across the ring and through this dead magnet, which 
then acts as a sort of magnetic short circuit to the poles 
of the ring; many of the lines—of force will then no 
longer be threaded through the coils on the ring, which 
will therefore generate much less potential. Or, accord- 
ing to the other theory, the wire on the inside will then 
cut lines of force which have the wrong direction, and 
will therefore generate a potential in the reverse or 
opposing direction similarly to the case of the wire, m, n, 
fig. 2, which, when the core is oversaturated, cuts the 
wasted lines of force, a, a, which, having the wrong 
direction, generate an opposing electromotive force as 
shown. The output of the machine in the second case 
will therefore be the difference of two opposing electro- 
motive forces. The interior magnet therefore does 
harm when not excited, the machine would in this case 
generate more potential if the magnet were removed 
altogether. The proper way to make such a comparative 
test would be to test the machine first with the interior 
magnet excited and then with this magnet removed 
altogether. Any difference may then be safely attributed 
to the interior magnet. 


+ Proceedings of ag of Telegraph Engineers and Elec- 
tricians, November 11th, 1886. 


The experiment just described is only one among 
many which show how easy it sometimes is to mislead, 
by striking results, the minds of people who prefer to 
trust to their own powers of observation rather than to 
accept the opinion of a technical engineer. 

Philadelphia, March, 1887. 


SLATER LEWIS’S PATENT INSULATOR. 


THIS insulator (according to the inventor) may now 
be regarded as a practical success, having withstood 
the most severe tests over a period of about four 
years. It will be seen from the illustration that the 
usual iron stud is screwed into the insulator instead of 
being secured by cement. 


This idea, however, is not exactly new, inasmuch as 
Mr. Cordeaux patented a similar article some seven or 
eight years ago, but with the addition of an India-rubber 
washer, placed on the shoulder or upper gallery on the 
iron bolt which supports the cup. This washer or 
cushion is for the purpose of protecting the porcelain 
threads from a dead pressure, to allow for expansion 
and contraction of the sundry parts, and to protect the 
threads from moisture and consequent rust. This 
rubber cushion or washer Mr. Lewis dispenses with 
altogether, employing nothing whatever except the 
porcelain cup and the bare iron bolt. This is accom- 
plished through a slight modification in the construc- 
tion of the parts, and by reason of automatic machinery 
of the best class, which cuts the threads with unerring 
accuracy—a condition absolutely indispensable to ensure 
a perfectly satisfactory insulator, because the slightest 
outward or upward pressure will force off the top of the 
cup. The new insulator when fixedis brought down 
to a solid bearing, and the cup sits perfectly upright 
in its seat, whereas (according to Mr. Lewis) with 
the rubber washer a solid bearing is impossible, 
therefore there is, especially round sharp curves 
in the line wires, a strong tendency to pull the 
insulator aside and out of truth with its support, thus 
throwing great pressure on the porcelain threads, and 
causing in many instances complete fracture. It will 
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be clearly understood that this condition of things 
grows worse as the rubber deteriorates, until, as is 
always the case in the course of time and according to 
circumstances, no rubber whatever remains, and the in- 
sulator is left to rock about on the stud, to the danger 
of chafing the wire and ripping the earthenware threads. 
The importance, therefore, of dispensing with the 
rubber altogether is, of course, fully apparent. About 
200,000 of these insulators have already been sold to 
various railway, telegraph, and telephone companies at 
home and abroad, and repeated orders on a large scale 
are being constantly received. A large number of these 
insulators have been under trial on the Postal Tele- 
graph lines for some years, and a further quantity are 
now a supplied under contract with the owners, 
viz., the Telegraph Manufacturing Company, Limited, 
of which the patentee is managing director. The insu- 
lator is also supplied with the patent self-binding screw 
tops, already described in our pages, by means of 
which a. perfectly rigid attachment is instantly made. 
The cups can afterwards be renewed or taken down 
for washing without disturbing either binder or bolt. 
This is effected by an arrangement of a right hand 
screw on the bolt and a left hand screw on the in- 
sulator, 


THE DEPREZ-D’ARSONVAL GALVANO- 
METER. 


THIS galvanometer to which the attention of electri- 
cians has recently been directed is, without duubt, one 
of the best of its kind that has of late years been intro- 
duced for experimental and laboratory work as well as 
for lecture use. Designed originally as an instrument 
that should be independent of all external magnetic 
force, it admirably fulfils that condition, and is, more- 
over, absolutely dead beat. The advantages of such an 
instrument over those of ordinary construction cannot 
be overrated, as a series of observations can be 
expeditiously taken without having to wait for the 
mirror to come to rest. A form has been introduced 
by Messrs. King, Mendham & Co., of the Western 
Electrical Works, Bristol, who are making this gal- 
vanometer a special feature of their manufactures. 
The magnet which is 7 inches high is made of the very 
best steel procurable, being compounded of three 
separate magnets, and is supported on its base by two 
lacquered brass stays. The coil of wire supported 
above and below by means of silver wire which also 
carries the mirror, is composed of No. 40 S.C. copper 
wire, and its resistance measures 150 ohms, the soft 
iron cylinder being supported between the magnet 
poles-by means of a brass arm springing from the 
vertical pillar behind. The silver wire carrying the 
mirror and coil is held at a considerable tension and 
that these may be held in an absolutely vertical posi- 
tion when in use, the instrument is provided with 
levelling screws by which it can be levelled. 

To one form of galvanometer a round glass shade is 
fitted which it is necessary to remove when the instru- 
ment is about to be used. A square shade through 
which the rays of light pass without being subjected 
to distortion is provided in a second form. 


A SHORT HISTORY OF THE STORAGE 
BATTERY.* 


By Dr. P. H. VANDER WEYDE. 


IN the March number of the Manufacturer and 
Builder for 1873, I published a chronological account 
of the invention of the electric telegraph as a forcible 
illustration of the power of accumulated human 


*A r read before the electrical section of the American 
Institute, April 27th, 1887. 


intellect, showing how, by assiduous investigation, 
scores of the most ingenious men discovered facts upon 
facts, and how, standing mentally on the shoulders of 
predecessors, the inventors of the present period have 
wrought out the most surprising results. 

I remarked then, and I repeat it now, with emphasis, 
that one of the first duties of the true scientist is to 
“give honour to whom honour is due.” The fact is 
that recent brilliant inventions tend to eclipse former 
more valuable discoveries on which they are based, and 
as the names of great investigators and labourers in the 
course of scientific progress are often ignored, a 
chronological record is a deserved tribute to their 
otherwise forgotten merits. But it is more than this, 
it is highly instructive and eminently adapted to give 
us a clear insight into the subject we are considering. 
It is especiatly to be recommended to young searchers 
after knowledge, who, having perused a few of the 
modern publications on a subject, are very much in- 
clined to think, prematurely, that they know all 
about it. 

Such a chronological account illustrates the truth of 
what I heard Prof. Tyndall remark in one of his 
lectures here some 15 years ago, namely, that the scien- 
tific investigators are the real workers, discoverers and 
inventors. They plow the soil, they sow the seed ; but, 
unfortunately, they seldom reap the harvest. 

I will not mention data not directly related to elec- 
trical storage. My other chronology on the electric 
telegraph, referred to, contains what was preparatory to 
this field of research. 

1745. Musschenbroek, of Leyden, attempted to store 
static electricity in a bottle ; he succeeded in storing it 
for a very short time only, 10, 20, or more seconds ; 
such storage was of no practical account, but it caused 
him to discover the principle upon which his inven- 
tion of the Leyden jar is based. 

1783. Volta invents the condenser, based on the same 
principle, of which the enlarged and improved form is 
now so indispensable in the duplex and quadruplex 
systems of telegraphy. 

i800. Volta invents the voltaic pile, a battery con- 
sisting of two different metals and a liquid. 

1801. Gautherot discovers that the electrodes through 
which a voltaic battery has been discharged become 
capable of producing a current. 

1801. Erman discovers that the electrode connected 
with the positive pole, when disconnected from the 
battery, will return a positive current ; in fact, he dis- 
covers what we now call the principle of polarisation. 

1801. Ritter, observing the same facts, succeeds in 
decomposing water by means of the polarised electrodes 
and then demonstrates the inversion of the currents. - 

1802. Ritter makes the first secondary battery con- 
sisting of a pile composed of discs of a single metal, 
copper, separated by a liquid, which becomes charged 
by passing the current of a voltaic battery through it, 
and produces all the phenomena of the primary, decom- 
posing water, heating and burning wire, giving sparks, 


‘shocks, &c. 


1803. Ritter constructs secondary batteries with 
plates of large size, and compares the results with those 
of smaller size. 

1803. Ritter finds that copper is not the best metal 
for secondary batteries, and experiments with tin, zine, 
lead, iron, bismuth, brass, silver, gold, and platinum. 
He finds the best results with carburet of iron and 
oxide of manganese. 

1805. Izarn describes in his Manual du Galvanism 
five or six modifications of secondary batteries. 

1826. Nobili deposited peroxide of lead on lead plate 
by means of a primary battery. 

1837. Schénbein demonstrated that plates thus pre- 
pared possessed the property of giving a current like a 
primary battery. 

1842. Grove made his famous gas battery based on 
the observation that when platinum plates had been 
used for the decomposition of water by the current 
they would, when the battery was disconnected, cause 
the gases to recombine and in doing this produce an 
inverse current. 
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1843. Grove used plates covered with peroxides of 
metals. 

1843. Siemens uses carbon plates. 

1843. Wheatstone makes a secondary battery of 
platinum plates covered with peroxide of lead and 
potassium amalgam. 

1853. Siemens uses carbon plates covered with oxide 
of lead converted into peroxide by the current. 

1859. Planté finds that lead is the best metal for 
secondary batteries, and covers the surface. with the 
peroxide by means of the primary current. 

1861. Kirchhof makes the batteries of alternate plates 
of spongy lead and peroxide; also proposes to store 
up atmospheric electricity from insulated lightning 
rods, or to use magneto-electric machines for this 

urpose. 

1866. Percival uses metal plates covered with crushed 
coke and powdered lead in diluted sulphuric acid. 

1869. He uses a positive electrode of amalgamated 
zine and a negative of lead. 

1879. D’Arsonval uses carbon plates covered by oxide 
of lead and manganese and zinc plates in a solution of 
zinc sulphate. 

1881. Faure creates surprise by a battery claimed to 
give superior results, and occupying less than a cubic 
foot of space, charged by a very slow process of 
forming. 

1882. Faure obtains a United States patent for a 
device which is similar to Planté’s, but of which the 
claim is in a very general and vague form. 

Prof. Vander Weyde exhibited various forms of 
storage battery by means of the lantern, and among 
them that of Van Gestel, recently described in the 
Electrical World, He also showed slides of a large 
number of early motors, and exhibited several models 
from his own collection. 


ON THE NATURE OF ELECTRICITY. 


By Pror. A. E. DOLBEAR. 


THE article by Mr. C. Hering in the last number of 
The Electrical World (see ELECTRICAL REVIEW for 
last week) calls for a remark or two upon his use of 
terms, and upon his fundamental assumption that force 
and matter underlie all physical phenomena. 

As to force, it is pretty generally agreed that it has 
no objective existence, and the word is used in so many 
senses that physicists are abandoning its use‘save for 
certain and definite conceptions, as, for instance, the 
rate of change of momentum. But a rate of change was 
not what Mr. Hering had in mind, evidently, but what 
is better expressed by the word energy. This would 
make his statement to read that matter and energy 
underlie all physical phenomena. Now, the term 
matter has a certain definite meaning in physical 
science which would be quite destroyed if Mr. Hering’s 
use of the term should be allowed. 

Recall the terms of the law of gravitation. “ Hvery 
particle of matter in the universe attracts every other 
particle,” &c. If there be any kind of matter in the 
universe that does not possess this property of gravita- 
tion, then the law should read, “Some particles of 
matter in the universe,” &c., which would degrade the 
law from its universality to a very indefinite expression. 
By matter is understood the so-called elements and 
their compounds—what possesses mass. 

Formerly heat, light, electricity, and so forth, were 
called immaterial, which was not so objectionable, 
but to speak of immaterial matter could hardly be 
tolerated. 

It is pretty well agreed also that there is in the uni- 
verse what, for a name, we call the ether, which is 
neither force nor energy nor matter; perhaps it may 
be called a substance, if one wants a generic name for 
it. If, then, one wishes to specify the fundamental 
conditions for the physical phenomena of the universe, 
he might say that energy, ether and matter were the 


objective conditions ; but if one gives credence to the 
vortex ring theory of matter, and that view is daily 
becoming more credible, then the fundamental condi- 
tions will be reduced to two, namely, ether and energy, 
for the atom of matter is but a form of energy of ether 
in ether ; that is to say, that what constitutes the atom 
is its specific kind of motion, a vortical motion, em- 
bodying energy, so that if in any way an atom could 
be destroyed it would be resolved into ether, and its 
motion would be dissipated, as is the case with the 
smoke ring of a locomotive into the air in which it was 
formed. 

But there are numerous reasons that may be brought 
for giving another interpretation to the character of 
electricity than Mr. Hering has given. One is that 
electricity never appears except when matter (as 
defined) is present and energy is spent upon it. Now 


the expression for energy is a, where, for a given 


mechanism of any sort, the only variable would be v, 


a velocity that is a rate of motion. Now the form in 
which energy appears depends upon the character of 
the motion involved. For instance, what we call heat 
is vibratory molecular motion, and the temperature of 
a body varies as the square of the amplitude of such 
molecular vibrations, and as heat is easily changed 
into electricity, it would seem to follow that there was 
simply a change in the character of the molecular 
motions. The difficulty hitherto in getting a mecha- 
nical idea of electricity has been from its apparently 
dual character, which we recognise as positive and 
negative, plus and minus. For a number of years I 
have used the following mechanical device for its 
electrical analogy. Take a rope 10 or 12 feet long and 
bring its ends together in the hands, now commence 
to twist the rope and observe the advancement of the 
twist. Towards the right, if the twist be in the direc- 
tion of the hands of a clock, the advancing motion will 
be seen to be traceable to the left hand, throughout the 
circuit ; at the same time the motions traced from the 
left hand will be exactly opposite in direction, and 
traceable to the right hand through the circuit, so that 
there is as much motion in one part as in any other 
part of the circuit, and yet both motions are co-existent, 
nowhere interfere with each other, and are right- 
handed or left-handed, according to the position of 
observation. Let the energy of the hands in twisting 
the rope be likened to the chemical energy, say, in a 
battery, and the analogy is very close between the 
mechanical and_ the electrical circuit. If we catl the 
right-handed motion positive and the left-handed 
negative, the mechanical terminology will be the same 
as the electrical. 


AUTOMATIC SCREW-MAKING MACHINERY. 


MESSRS. DAVIS AND TIMMINS, Limited, the well-known 
terminal and screw manufacturers, have recently in- 
creased their manufacturing plant by the addition of a 
number of automatic machines, which are of a remark- 
able and very interesting character. Except in the case 
of manufacturers in asmall way of business, the manu- 
facture of the numerous descriptions of terminal and 
other screws so largely used for electrical apparatus, is 
usually effected by machine tools controlled by hand. 
Thus in the manufacture, for example, of the screw- 
nut used for the terminal on the carbon plate of an 
ordinary Leclanché battery cell, a brass rod is fed 
forward in the machine by hand, the hole is drilled by 
hand, the shaping and milling tools ditto, and finally 
the terminal is cut off from the rod by another tool, 
also advanced by a hand movement. It is manifest 
that in an arrangement of the kind the constant attend- 
ance of a man at each machine is inevitable. In 
the machines recently introduced by Messrs. Davis 
and Timmins, the whole of the operations mentioned 
are performed automatically by means of ingeniously 
arranged cams, the result being that six or seven 
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machines can be kept working under the supervi- 
sion of one man only, and the work is turned out 
quicker (the machines being of course untiring) and 
better than under the old system, in fact, we are 
informed that it is within the mark to say that with 
the new machines one man can do the work of ten 
under the old arrangement. It is of course impossible 
to explain in detail the construction of the machines, 
without numerous illustrations, but the general 
action is as follows, in the case of a machine for 
forming the terminal nuts referred to :—the brass rod, 
which passes through a hollow mandrel as in the 
ordinary machines, is gripped by the jaws of a 
hollow chuck fixed to the mandrel, the movement of 
the jaws being effected by a cam, which draws forward 
a cone-shaped collar over the jaws. The end of the 
rod being brought in position, the latter is gripped by 
a second chuck, the first named chuck releasing its 
hold and moving back ready to grip the rod again and 
make another advance when the proper time arrives. 
A drilling tool is brought forward against the revolving 
rod and drills a hole up its axis; a shaping tool next 
advances and shapes the form of the nut, after this the 
milling tool is brought forward and mills the head, 
and lastly a cutting tool cuts the finished nut off from 
the rod. The movement of each tool is effected by 
cam movements, and the latter are so arranged that 
each tool is brought forward in succession ready 
for work before the previous tool has completed 
its operation, thus there is no loss of time, and conse- 
quently the whole formation of the nut is effected 
with maximum rapidity, which is an important feature 
in the machines. The tapping of the thread in the 
drilled hole, it should be mentioned, is effected in a 
separate machine, as although it is possible to arrange 
the machine to do this also, it is found better to per- 
form the operation separately. 

Another machine, which is extremely interesting in 
its movements, is that for making screws; after 
the shaping tools have done their work the shank 
is tapped by causing it to screw itself into dies, 
which are brought forward by a cam action, im- 
mediately the tapping is completed a cam shifts the 
band gearing and reverses the rotary movement of the 
rod from which the screw is being formed, and the rod 
unscrews the dies from itself by a quick movement, a 
cutting tool then advances and cuts off the completed 
screw from the rod, which is again advanced and sub- 
mitted to the same cycle of operations. The lubrica- 
tion of the cutting tools and dies is effected by a stream 
of oil which continually flows over them, and which is 
kept in circulation by a pump connected to the 
machine. The value of such complete machinery as 
that described it is unnecessary to enlarge upon, as it 
is obvious that the great advantage attached to its em- 
ployment is that all the screws, nuts, and turned parts 
are all exactly alike and interchangeable, a result 
which, under the old method of manufacture, it was 
impossible to guarantee. We may add that Messrs. 
Davis & Timmins control the patents covering the 
automatic screw-cutting machinery for Great Britain 
and Ireland. 


THE ACCUMULATOR. 


THE following account of this battery has been for- 
warded to us:—The Phoenix battery is the invention 
of M. Phillimond Bailly, of Paris, where these batteries 
are largely employed both for lighting and power 
purposes. They are of two kinds, lead-lead Pb-Pb, 
and lead-zinc Pb-Zn; in both forms the lead ele- 
ment is constructed on the Planté principal, 
but with M. Bailly’s improvement, which he com- 
pares to the “venous system of the human body,” as 
the main conductor ramifies throughout the mass and 
picks up the current from every part. A sheet of lead 
is cut into a sort of fringe, fig. 1, a long piece being 
provided for the main conductor so as to dispense with 
any soldered joints; into the fringe lead wool is woven 


so as to form a sort of basket work which is tightly 

pressed between the space left by a porous pot or plate 

and the outside receptacle. Porous plates, as a rule, 

are objectionable as they cause internal resistance ; this 

is overcome by using a new material which is more 


Fig. 1. 


than porous, in fact, is honeycombed with interstices. 
These plates and pots are cut out of solid blocks of 
sand which has been submitted to hydraulic pressure 
and can be worked into any shape. The capacity of 
the lead plates thus constructed is very large, the lead 
wool giving a surface of 1°5 square metres for each 
2:2 lbs. of lead, and every part of the mass is per- 
meated by the fringes which, being of larger section 
than the lead wool, cannot be detached. M. Bailly has 
had lead-lead accumulators in regular work for eighteen 
months which have improved with constant charging 
and discharging until 28 ampére hours per 2°2 lbs of 
positive plate is now-obtainable. 

The lead-zinc type of battery differs from the other 
in that for the positive plate is substituted a strip or 
rod of zinc amalgamated in a special manner. Fig 2 
shows a section of a battery, circular in form, of the 


ordinary zinc-lead type ; the lead wool is contained in 
the receptacle outside the porous pot, the constant 
amalgamation of the zinc being provided for by 
shaping the pot so as to contain a small amount of 
mercury and connecting the leading wire so that it 
is immersed in the same. The first idea of using a 
lead-zine battery certainly is due to M. Reynier, who 
did not, however, use ordinary metallic zinc, but 
coated lead or copper plates with zinc electrolytically. 
In the lead-zine battery the action is as follows: the 
zinc is attacked by the sulphuric acid and the peroxide 
of lead behaves as a depolariser, consequently the 
electromotive increases over a lead-lead couple and is, 


= 
— 
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in fact, 25 volts. In discharging, the zine plate 
dissolves in the dilute acid, forming sulphate of zinc, 
which is decomposed on recharging, metallic zinc 
being deposited on the zine plate. Thus the zinc is 
never consumed but only dissolved, and re-deposited. 
The action as regards the lead plate is precisely similar 
to that in the Planté battery and need not therefore be 
described, but experience with various designs of 
secondary batteries appears to show that for lasting 
qualities under hard work the Planté type, though 
slow to form, is more durable than those in which 
oxide paste is used. 

The advantages claimed for the Phoenix accumulator 
may be summarised as follows :—The capacity steadily 
improves with use, and the peroxidised plate cannot 
shake loose ; short-circuiting is impossible and a very 
large discharge can be obtained without injuring the 
electrodes, the internal resistance is very low, much 
less than any other battery using porous plates or pots ; 
the E.M.F. of the lead zinc type is 2°5 volts as compared 
with 2 volts from other batteries using lead-lead, which 
gives the advantage of requiring less cells for the 
same E.M.F., and as each is much lighter than the lead 
type the total gain in weight is very important. 
Experiments made with the Phoenix batteries which 
have been employed for the past six months for light- 
ing offices and workshops, show that although there is a 
certain drop in electromotive force where zinc is em- 
ployed, this is unimportant and does not affect tle 
lighting if a moderate current is taken. For purposes 
such as electrical welding and for driving motors 
where a very large current is taken, the fall in E.M.F. 
is of little consequence. The following comparison of 
sizes of Phoenix batteries and the list sizes of Elweil- 
Parker batteries may be of interest :— 


Phenix. El well-Parker. 

Capacity in ampére 

hours 50 60 
Weight complete with 

acid 17 lbs. 32 Ibs. 
Maximum normal dis- 

charge : ses 10 amps. 9 amps. 
Dimensions  (ex- 

ternal) .., ... I4in. x 5 in. dia. 10} in. x 3in. x 8 in. 
Capacity in ampére 

hours 100 110 
Weight complete ... 45 lbs. 55 lbs. 
Maximum normal dis- 

charge soe 30 amps. 16 amps. 
Dimensions  (ex- 

ternal)... ee llin.x10}in.x4}in. 10} in. x Gin. x Sin, 


In connection with these batteries there is a new 
insulating material termed Phoenix varnish which is 
employed for cementing the ends of the celluloid and 
for lining wood cases, and it is claimed for this that 
the insulating properties are as high as-Chatterton’s 
compound, while the cost is the same as paraffin wax ; 
it melts at a higher temperature than the latter, but 
is not so easily detached. The Phenix batteries are 
manufactured in England by the Globe Electrical and 
Engineering Company, and can be tested and seen at 
work at the offices, 7, Carteret Street, Westminster. 


ELECTRIC LIGHTING AT FOLKESTONE. 


Tue question of publicly lighting the famous Lees at Folkestone 
by means of the electric light is occupying serious attention, and 
the matter has for several weeks been before the corporation. 
Considerable progress had been made on Monday (16th inst.), 
when the town clerk brought up additional correspondence as to 
the electric lighting of other towns. At Eastbourne the length of 
the frontage was 1,530 yards. which was lighted by 16 are lamps 
on the Brush system cy the Hammond Electric Company, at £400 

rannum all thes ar through, from an hour after sunset to 

alf-past eleven at night. The contract was terminable at three 
months notice on either side. The company found all the plant 
and kept it in repair, except damage arising from storms. The 
power of the lights was 1,000-candle (nominal). 

The Mayor said they would require gas after half-past eleven 
at night, and he wanted to find out the number of hours such a 
proposal as that at Eastbourne would give them. He understood 
that the lighting by at present gave an average of ten 
hours per night throughout the year. : 


Councillor Tuomeson said the time at Eastbourne would be an 
average of four hours per night. The Lees was nearly the same 
length as the frontage of Eastbourne. . He calculated that from 
the east end of the Lees to the west of Clifton Crescent it was 
about §ths of a mile. 

The Town Cuerx said at Hastings the length was three-quarters 
of a mile, the contract was for three years, and the light was 
much appreciated; it was on the Brush system; there were 15 
arc lights of 2,000 nominal candle-power, and the cost was £450 

rannum. At Norwich, where electric lighting had been intro- 

uced, they gave it up four years ago, as it was not to be 
depended upon, and was about double the price of gas. At 
Brighton they only had it at the Pavilion. 

Councillor THomrson had some particulars he should like to 
read. At Dundalk, a small town, there were 24 arc lights of 
3,000 candle-power supplied for three years at £400 per annum. 
They had no lighting in June and July, and three days at full 
moon in every month, so that it could be put down at £600 for the 
whole year. It was considered there to effect a saving of £60 
per year as compared with gas. 

At the request of Gouncillor Piepae the letter read last week 
was re-read, in which a firm at Holborn Viaduct offered to light 
the Lees for about £300 per year. 

Councillor Payer gave notice that next week he should mové 
that tenders for lighted the Lees should be invited. 

Councillor SANDERS considered it a waste of time, as the 
lighting rate wculd be quite high enough as it was. 

Councillor THomrson doubted whether they should ask for 
tenders before they had made up their minds to have the electric 
light in the town; he did not see what they wanted the Lees 
lighted for ; he could see no advantage in it, unless it was for the 
whole town. He should, however, like to have further informa- 
tion. 

The Town CierkK reminded them they would require the 
consent of Lord Radnor for putting it on the Lees. 

Councillor Penroup considered the matter had been sufficiently 
discussed, and proposed to go on to the next business. 

Councillor PEpEN seconded, believing the question would lose 
nothing by waiting till further improvements had been effected 
in electric lighting. 

Mr. Payer’s notice was then agreed to for Wednesday, 24th, at 
the adjourned corporation meeting. : 


THE GERMAN EDISON COMPANY. 


Tuts company is about to hold its annual meeting on the?238rd of 
the present month. From the report, which is already in the 
hands of the shareholders, the position of the company appears to 
be decidedly satisfactory. The profit on the year’s working is 
given as 512,547°71 marks, after defraying 7,000 m. increased 
expenses, and writing off 79,619°12 m. Of this profit the board 
proposes to devote 15,000 m. to extraordinary reserves, and 5 per 
cent., i.e.; 16,243°50 to the statutory reserve fund. The declara- 
tion of the dividend is left to the decision of the shareholders. 

Within four years they have succeeded in defraying out of 
receipts reserves to the extent of 284,667-°97 m., payment of 
accounts, 239,912°40; royalties, 177,013°30 m.; and dividends 
883,500. This is the more satisfactory, as a considerable part of 
the company’s property was bringing in no profits, and a still 
larger portion only at a very low rate. 

The sale of the articles manufactured, in spite of the consider- 
able fall in the sale price of all the company’s products, reached 
approximately the same amount in value as in 1885, in which it 

ad been 2} million marks. The sale of glow lamps has risen 
from 60,000 to 90,000. 

Among the more important installations executed by the com- 
pany is the central station built for the German Continental Gas 
Company at Dessau, in which the energy existing in coal gas has 
been for the first time successfully converted into electric cur- 
rents on the large scale; further, the lighting arrangements of 
the Court Theatre at Schwerin, the Town Theatre at Halle, the 
Imperial Halls at Berlin. They have now fitted up ten of the 
most important theatres in Germany with the electric light, to 
the exclusion of all other sources of light. They have the satis- 
faction of noticing that this has been done to the full satisfaction 
not only of the proprietors, but also of the public. 

The entire number of installations which they have completed 
in Germany is now 260, in which there are now at work about 
70,000 glow lamps and 1,000 arc lamps. 


The Bigamist Telegrapher.—In the advertisement 
columns of the New York Electric Age we notice an 
original method of what we suppose is intended as a 
warning to the fair sex against a roaring lion, who 
apparently goes about seeking whom he may devour. 
Over the portrait of a gentleman having all the appear- 
of a downy bird are these words :—‘ The appearance 
of this cut is to thoroughly advertise Will. H. Swan, 
the bigamist telegrapher, who is apt to turn up in any 
section of the United States or Canada.” yo" 
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THE SECOND-OHM UNIT. 
By RANKIN KENNEDY. 


THIS subject is one of exceedingly great interest, and 
therefore I may be allowed to make a few remarks, 
from a practical engineer’s point of view, on the sub- 
ject. Transformers of alternating currents are rapidly 
being perfected, and the systems of distribution 
employing them have every appearance of being the 
electric lighting of the future. 

I do not believe that such a unit can ever be of such 
practical value as to bring it into general use. The 
derivation of such units is marvellous, but very unfor- 
tunate, from my point of view. In transformers, the 
practical man has already learned that the two con- 
ductors, primary and secondary, are symmetrically 
placed in the same field of magnetic force, and there- 
fore he knows that whatever inductive effect acts upon 
the one acts equally on the other, from this knowledge 
he concludes that if he obtains a pressure of one volt 
per foot in his secondary wire, that he will have prac- 
tically one volt per foot of back pressure in his primary 
wire, with open secondary circuit, and right here is the 
point he will never understand, namely, why the effect 
of the induction in the secondary wire should be called 
voltsand measured as such, while he is told to call the 
effects off the same induction on his primary wire, 
situated and in every way under the same conditions, 
by another name and measufe it in another unit. 

The student has the idea hammered into him that 
a resistance is something which absorbs energy ; some- 
thing like a brake on a wheel which slows a motor by 
absorbing energy, he is also convinced that induction 
sets up electric pressures of E.M.F., and by-and-by 
he comes to alternating currents, and he is told that 
induction produces apparent resistance, this induction 
is qualified by calling it se/f-induction, and then to 
make confusion worse confounded, he is told that the 
effects of this induction is not pressure in volts but 
another thing altogether, which is to be measured in 
ohm-seconds, his ideas receive a final turn in the 
kaleideiscope of science teaching, by instructing him 
about this apparent resistance to the effect that this 
resistance is not like the good old sturdy resistance of 
Ohm which he used to wrestle with, but is something 
which requires, perhaps, 2,000 volts to send one ampére 
through it, at some time absorbing 5 watts of electrical 
energy only. 

Practical hints could be multiplied indefinitely, but 
where is the advantage ? Why not make or agree to 
some method of measuring and calculating inductive 
effects equally applicable to both wires of a transformer 
or a choking coil; why measure inductive effects in 
volts in the secondary wire and in ohm-seconds in the 
primary ? 

The ordinary practical electrician has very clear ideas 
regarding Ohm’s law, but when he is told that a con- 
ductor has a variable resistance for an intermittent or 
alternating current he is apt to get mixed alittle; then 
he finds on investigation that this resistance is another 
name for the well-known effects of induction ; he 
thinks, then, that perhaps those people who give names 
to effects, and derive units to measure them, area little 
loose in their language. Now is the time to get out of 
or into a muddle of confusion in alternating current 
measurements, and, as far as my humble opinion goes, 
I think we should drop all such expressions as variable 


resistance, inductive resistance, apparent resistance, &c. 


We can make all calculations required in alternating 
currents and pressures connected with dynamos and 
transformers by the ordinary Ohm’s law ; as long as we 
can measure current and resistance of the ordinary kind 
we can caleulate all the rest. 


New Cable Ship,—It is announced that Messrs. Pirelli 
and Co., of Milan, who are contracting for the Massowah- 
Perim cable have had a steamer, City of Milan, ex- 
pressly built for laying the cable between some Italian 
islands and the Italian continent. 


ELECTRICAL TRAMWAY IN NEWCASTLE. 


MESSRS. WOODHOUSE AND RAWSON, who have of late 
turned their attention particularly to the transmission of 
power by electricity have, under permission from the 
Council of the Newcastle Exhibition, constructed a tram 
line of about half a mile in length which runs from the 
exhibition buildings through the gardens to the tobog- 
gan ground. The car which is capable of carrying 50 
passengers will be propelled by electricity, and its 
carrying capacity will doubtless be tried to its full 
extent if we may judge from the results of the elec- 
trical tramcar which was run at the Edinburgh 
Exhibition and that now running at Brighton. 

The following particulars will be of interest to our 
readers :—The permanent way is constructed for the 
ordinary tram line guage (over which the car will 
travel at about 12 miles an hour) a third rail being laid 
between the two running-rails as a conductor for the 
current. The two lines of running-rails are joined elec- 
trically together and are used as a return conductor, no 
attempt being made to insulate them. The centre rail 
is insulated roughly by being mounted on blocks of 
asphalted wood 4 inches in thickness. The motor is 
mounted on one of the two bogey trucks on which the 
car runs and is geared direct to one of the shafts of the 
bogey truck by double helical gearing. There is no 
intermediate gearing since the motor runs at the slow 
speed of 800 revolutions a minute, and the shaft of 
the bogey truck runs at 200 revolutions a minute, thus 
making it quite possible to gear direct from one to the 
other. Each end of the car is fitted with switches and 
resistances which enable the speed of the car to be 
varied to anything desired whilst running, and also 
with starting and stopping switches at each end of the 
car. The handle of the starting and stopping switches 
is removable and is carried by the driver to the end of the 
car from which he drives: this is done to prevent the 
switches at the opposite end to which the driver is 
standing being tampered with by persons riding in the 
car. The motor will develop 20 H.P. The generator 
which is driven off the counter-shafting in the engine 
room is of exactly the same size as the motor, the only 
difference being that it runs at a speed of 1,000 instead 
of 800 revolutions a minute, and a spare armature is 
provided, interchangeable with either the motor or the 
generator. 


NOTES. 


Domestic Electric Lighting.--The Giilcher Electric 
Light and Power Company, Limited, has completed 
the lighting of Mr. Nevill’s country house at Elsted, 
near Petersfield. In an engine-room, which has been built 
between two stone buildings, specially roofed over and 
paved, the electric light machinery is placed ; the total 
distance from the house being about 25 yards. The 
plant consists of a 2 H.P. Spiel petroleum engine, made 
by Messrs. Shirlaw and Co., of Birmingham, which 
drives a No. 1 Giilcher shunt wound dynamo. This 
machine charges a battery consisting of 27 Elwell- 
Parker 15 plate cells, which are used to store the elec- 
trical energy for use during the night. A Mountain’s 
improved switch board, which has been previously 
described, is placed by the dynamo machine, and is 
used for charging and discharging the accumulators, 
running the dynamo and accumulators together in case 
of emergency, or running the lamps, which number 
38, direct from the dynamo. A five contact switch is 
also provided on the same slate slab for adding extra 
cells as the E.M.F. falls. The current from the dynamo 
room is led to the house by a pair of 715 cables, made 
by Messrs. Callender and Co. This installation is, we 
believe, one of the first where a Spiel petroleum engine 
has been used for private house lighting, and the r-- 
sult; as far as experience has shown, bears out on” 
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previously expressed opinion that they are admirably 
adapted for this purpose, and should be very largely 
used in the future. 


Electric Light in Hamburg.—The Gas World states 
that the report of the city gasworks of Hamburg con- 
tains a long discussion as to what ought to be done in 
view of the increase in electric lighting there. It 
appears that in Hamburg gas is only holding its own 
and not advancing. 


Electric Light at Bournemouth,—A new arcade is 
being constructed at the Town Hall, Bournemouth, 
which will afford accommodation for about thirty 
shops. ‘Two powerful electric lamps, placed at the 
entrance from Old Christchurch Road, will be used for 
the purpose of lighting the arcade. 


The Electric Light at Bath.—A proposal was recently 
made to the Surveying Committee of the Bath Town 
Council, to the effect that they should hire electric 
lighting apparatus for the purpose of illuminating the 
outside of the Guildhall on the day set apart for the 
celebration of Her Majesty’s Jubilee. The Jubilee 
committee considered that the Town Council should 
provide for the illumination of all the public build- 
ings. However, the committee have arrived at the 
conclusion that it would be outside their province if 
they took any such steps as those suggested. A grand 
— for private enterprise thus presents it- 
self. 


Lighting Railway Carriages,—The Scientific Ameri- 
can for the 7th inst., contains some elaborate illustra- 
tions of the Julien system of lighting railway carriages 
by means of storage batteries. The sketches represent 
the method as applied to a parlour car upon the New 
York Central Railroad. 


The Newcastle Exhibition Lighting.—The arc lamps 
in the gardens of the Newcastle Exhibition were 
observed to flicker very much on the evening of the 
opening day (May llth). Each lamp is provided with 
a small inductive resistance which has to be regulated 
to the requirements of the lamp according to its situa- 
tion, and as many of the lamps had been hung only the 
same day, the contractors had had no time for the ad- 
justment of the lamps, which is, of course, an opera- 
tion requiring care. As the lamps have been regulated 
one after another they have become perfectly steady, 
and the installation promises to be perfectly satisfac- 
tory in the course of a few days. 


Proposed Telephonic Exchange for Winchester.—The 
Western Counties and South Wales Telephone Company 
are anxious to open an exchange in the ancient city of 
Winchester, but, it is to be feared that the inha- 
bitants are rather too conservative in their instincts to 
adopt such an alarming innovation. Still, as they are 
talking of partially lighting the town by electricity, 
there is no harm in trying what car be done. Twenty- 
five subscribers are wanted to give the exchange a fair 
start ; at present nine only are forthcoming. 


Herz's “Push Button” ‘Telephone.—The San 
Francisco correspondent of the New York Electrical 
Engineer, under date of April 15th, writes :—“ I notice 
that ‘Doctor’—now Chevalier—Cornelius Herz, has 
astonished the King of the Belgians and the people of 
France by his wonderful push button telephone. The 
Doctor has been experimenting on this contrivance for 
years; even while in San Francisco in ’75 and ’76, he 
was hard at work on it. His apparatus was of human 
shape, and the telephone was an ear just like the 
human ear, and when spoken to by the Doctor, a button 
dropped out of a pocket. It was so satisfactorily ex- 
perimented with that the late Milton S. Latham, Lyons, 
the brewer, J. C. Flood, M. J. Keating, Geo. S. Ladd, 
Paul Seiler, and Stephen D. Field, took stock in the 
“push” of Dr. Herz, who was made general manager. 
So confident have they been of future success, that 


they still hold the stock, except Mr. Field, who sold 
his out in Paris years ago, even at a loss. Mr. J. 
Keating offered his shares on the Paris “ Bourse,” but 
could find no takers. Perhaps General Boulanger will 
endeavour to buy them for fear Bismarck may thus 
secure a controlling interest in Herz’s push.” 


Telegraph Wires in the United Kingdom.—Com- 
parative Return, showing the Mileage of Line and 
Wire in the United Kingdom :— 


Overhead. | Underground. 
Year. 

Line. Wire. Line. Wire. 

Miles. Miles. Miles, Miles. 
23,766} 101,627} 394} 8,013% 
24,438} 102,074 445} 9,023 
| 25,0014 111,811¢ | 478} 10,993} 
| 26,425 150,590 | 677} 19,605 


The P. 0, Telegraph Instruments.—Comparative 
Return, showing the Number and Description of Tele- 
graph Instruments in the United Kingdom : — 


Year. 
Auto- 
matic 
Sounders. 
Printers. 
Needles, 
Bells. 
ABCs 
Miscel. 
laneous, 
Total 


,692 | 3,680 | 210 | 4,572 129 | 11,741 
,560 | 3,495 | 277 | 4,641 859 | 12,376 
,830 | 3,791 | 313 | 4,398 | 2,035 | 14,091 
368 | 4,003 | 388 | 3,883 | 5,179 | 18,386 


Telegraph Offices Now Open.—The number of offices 
open to the public prior to the transfer of the tele- 
graph was 2,932, but owing to the existence of three 
large companies in the same town, the number of 
towns in telegraphic communication was probably not 
more than 2,500. There are now 6,514 offices open to 
the public. 


The Telegraph Business.—At the close of the year 
1870, the gross receipts of the Telegraph Department 
were £612,301; at the close of 1886 they were 
£1,787,264 ; and at the close of this year they will pro- 
bably reach £1,950,000. The number of messages trans- 
mitted in 1869 were 6,000,000; in 1870, they were 
9,850,177 ; in 1880, they were 26,547,137; in 1886, 
they were 39,235,813; and at the end of this year 
(1887) they will probably exceed 52,000,000. 


The Electro-Harmonic Society,—The programme for 
the ladies’ night can be seen on page 3 of Supplement. 
Extra Tickets may be obtained through members on 
application to the Honorary Secretary, price 2s. 6d. 
each. 


Devonshire County Flower Show, — We under- 
stand that this show, which is being held at New- 
ton Abbot, is being electrically lighted in a somewhat 
extensive manner by Mr. Veale, of St. Austells. 


The Society of Telegraph Engineers and Electri- 
cians.—The next meeting will take place on Thursday, 
May 26th, at 8 p.m., when a paper on “ Underground 
Telegraphs,” by Charles T. Fleetwood, member, and 
another, “ Driving a Dynamo with a very Short Belt,” 
by Professors W. E. Ayrton, F.R.S., and John Perry, 
F.R.S., will be read. 


Society of Arts,—On Wednesday evening last, a 
per on “Progress in Telegraphy” was read by 
illiam Henry Preece, F.R.S. 


“Industries,’—The last issue of our excellent 
contemporary contained a double-page plan of the 
electric lighting installation at the Prudential Assurance 
Company’s offices, the details of which were first 
described in our columns. 


| 
1877... 164 1,294 | 1 
1878... 167 | 1.389 | 1 
1882... 224 | 2,000 il 
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The Electro-Motor Demon.—The correspondent of a 
Boston daily writes to warn people of the evils to 
come, when the electric motor will infest our streets. 
Here is one of the evils : 


“This is the danger to watches in the pockets of ngers 
who may come within the influence of the dynamos odwel the 


cars. 

“ The magnetic field of dynamos covers a distance variously esti- 
mated at from 10 to 30 feet, or perhaps even more, within which 
distance any watch would be liable to become magnetised, and 
thereby rendered, if not entirely useless, at least very unreliable 
until demagnetised—a process which, even if perfectly successful, 
is — and a very undesirable necessity to incur. 

“The public is even now liable to the same accident from 
electric light machines, some of which are situated in the base- 
ments of buildings, and a watch in the pocket of a person stand- 
ing in a store over such a machine might easily collect and retain 
sufficient magnetism to destroy its time-keeping qualities. 

“ Many of the perplexing variations of watches are, without 
doubt, occasioned by magnetic currents induced by causes not 
always easily explained, but which are probably due to personal 
temperament, or physical electricity; and many watches are 
found to have become magnetised from being in the vicinity of 

ets and dynamos, as well as from the effects of lightning. 

«Even though a watch has not itself become magnetic, its 
motions will be disturbed by any articles of steel which may have 
become so, carried about the person ; and cases have been known 
where this trouble has been caused by the steel springs of corsets, 
or by some of the magnetic or galvanic appliances frequently 
worn.” 

We expect the erratic movements of watches are not 
the only troubles caused by a too close proximity to 
the steel springs of corsets, and as for the rest, the 
manufacture of non-magnetisable works will meet the 
case, thereby creating quite a revolution in the watch 
trade. 


Narrow Escape of a Distinguished Electrical Party.— 
The safe arrival of Mr. T. A. Edison, Mr. E. T. Gilliland 
and the other members of their party in New York, 
May Ist, was the occasion of their receiving numerous 
congratulations over their very narrow escape from 
drowning on Thursday, April 28th. From our trans- 
atlantic namesake we learn that the entire party of 
eight persons were standing on a pier at Kissimmee 
Springs, two miles from Barlow, in Florida, when the 
pier collapsed and precipitated all. the party except 
Mr. Edison and Mrs. Gilliland, of Adrian, Mich, into 
the water, which was eight or ten feet deep. A number 
of residents who saw the accident rushed to the scene 
and saved those imperilled. Several of them were 
going down for the third time. Those in the water 
were : E. T. Gilliland and wife, and Charles Ward and 
wife, of New York ; Miss Daisy Gaston, of Indianapolis, 
and Miss Louise Miller, of Akron, O. Mr. Edison and 
Mrs. Gilliland only saved themselves by lucky leaps to 
terra firma from the breaking timbers, being nearer 
land than the others. 


Communication with Light Ships.—The committee 
appointed to inquire into the question of electrical 
communication between light vessels and the shore 
met again on Monday at the Board of Trade offices and 
concluded the examination of witnesses. The Earl of 
Crawford presided. Evidence was given by Mr. J. R. 
Montgomery, of the Dominion Line of steamers, Liver- 
pool, and by Messrs. F. le B. Bedwell and Stevenson, 
of the Telegraph Construction and Maintenance Com- 
pany. The committee was to meet again yesterday for 
the consideration of their report. 


The Late Sir Francis Bolton's Pictures.— In an 
action brought on Monday in the Worthing County 
Court, some information was given respecting the pro- 
fits occasionally made by picture dealers. One dealer 
sought to recover from another a sum of money for 
introducing the late Sir Francis Bolton as a customer, 
and in the course of the evidence it was stated that a 
picture by Sir Joshua Reynolds, purchased at a sale 
two or three years ago for £15, was bought by Sir 
Francis for 500gs,, and that a Romney, which had cost 
the dealer £2 10s., was purchased by. the same gentle- 
man for £75. 


The Latest Electric Launch, — On the afternoon 
of Thursday the 12th inst., Mr. Elieson’s electric boat 
was launched at the Albert Docks. This is the vessel 
which from force of circumstances, real or imaginary, 
is compelled to carry a steam engine, not for the purpose 
of direct propulsion, but for charging the accumulators 
with which it is to be fitted. Not having been 
made aware of the ceremony we have only local reports 
from which to derive information, and these, apparently, 
do not add much to what we have already made known. 
Some prettily turned speeches were made, in which 
much flowery language was employed ; great importance 
was attached to Mr. Elieson’s motor, and it was felt that 
his storage battery would benefit hundreds, and that 
both combined would make a very great sensation in 
the world. It was expected that the boat would make 
not less than 13 knots an hour on the measured mile, 
and one enthusiastic orator went so far as to say: 
“they felt and hoped that the day was not far distant 
when not one of Her Majesty’s ships or the vessels of 
the great navigation companies would go to sea without 
a launch of that kind.” The Countess of Galloway 
who, we are glad to perceive, is evidently of a scientific 
turn of mind, acted as sponsor to the new craft, which 
was re-christened “The Countess.” For our own part we 
would rather know that Mr. Elieson was successfully 
running his tramway locomotives, for the delay in 
getting to work may begin shortly to operate unfavour- 
ably in the public mind, which, like Fortune, is fickle. 


The Hochhausen Motor.—In reply to the letter 
addressed to us last week by Mr. Hochhausen, we must 
admit that we have not useda shunt-wound motor on 
an are light circuit in series with are lamps, for we 
think it hardly advisable, unless under very exceptional 
circumstances. 


Specifications Published.—No. 2,880, Improvements 
in and relating to apparatus for the generation and 
utilisation of electrical energy, Henry Harris Lake, 
27th February, 1886 ; No. 4,662, Improvements in the 
automatic electrical distribution and charge of secondary 
batteries, Frank King, 2nd April, 1886 ; 4,751, Improve- 
ments relating to the application and utilisation of 
magnetism or electro-magnetism for the separation of 
metals and for other purposes, and to apparatus there- 
for ; No. 6,574, Improvements in electric burglar and fire 
alarm apparatus, Dr. Sigfried Taussig, 15th May, 1886 ; 
No. 7,004, Improvements in apparatus for generating 
currents of electricity and in electro-motors, Rookes 
Evelyn Bell Crompton, 25th May, 1886; No. 7,080, 
An improvement in arc electric lighting, Walter Robert 
Johnson, 26th May, 1886 ; No. 7,109, Improvements in 
electro-telephonic apparatus, Alan Campbell-Swinton, 
27th May, 1886 ; No. 7,189, An improvement in primary 
voltaic batteries, James Edward Pearce, 28th May, 
1886 ; 7,353, Improvements in galvanic batteries, Paul 
Raoul De Faucheux’ D’Humy, Ist June, 1886; No. 
12,833, Automatic apparatus for subjecting the person 
to the action of electric currents, Achille Loiseau 
and Onésime Pierrard, 8th October, 1886; No. 15,053, 
Improvements in the construction of electric lamps, 
Alfred John Beaumont, 19th November, 1886; No. 
16,739, Improvements in electric motors and dynamo- 
electric machines, and processes of manufacturing the 
same, Charles Jordan Curtis, Francis Bason Crocker, 
and Schuyler Skaats Wheeler, 21st December, 1886 ; 
No. 1,393, Improvements in underground conduits for 
electrical conductors, and means for distributing the 
conductors therefrom, Alfred Julius Boult, 28th 
January, 1887 ; No. 3,125, A new and improved method 
of and apparatus for electrically reproducing articulate 
speech and other sounds, Warren Dearborn House, Ist 
March, 1887. 


More Incandescent Lamp Litigation—The German 
Edison Company claims that the Khotinsky lamp is 
covered by its patents, and a suit has been instituted 
ones the Rotterdam Company making Khotinsky’s 
amps. 


THE TELEGRAPHIC JOURNAL AND 


474 


ELECTRICAL REVIEW. 


[May 20, 1887. 


Underwriter’s Wire.—This material with which we 
are informed the American Exhibition is wired, and to 
which we referred last week in our “ Notes” columns, 
comes in for severe handling in the May issue of the 
Electrical Engineer, of New York. Mr. I. N. Miller 
goes so far as to say that a pint of water judiciously 
spilled upon it will extinguish the lights and start a 
conflagration. 


The Royal Rgestety's Conversazione,—At the conver- 
sazione of the Royal Society on the evening of the 11th, 
there were exhibited the following electrical appa- 
ratus :—T wo bolometers, lent by Prof. Langley ; radio- 
micrometer and spinning pile, a combination which is 
about 100 times as sensitive as a thermo-pile, exhibited 
by Mr. C. V. Boys; specimens of platinoid wire, ex- 
hibited by the London Electric Wire Company ; re- 
flecting galvanometer with interchangeable coils, 
exhibited by Messrs. Nalder Brothers & Co,; Prof. 
Forbes’s thermo-galvanometer, shown by himself ; 
specimens of Elihu Thomson’s electric welding, exhi- 
bited by Prof. George Forbes; some of Dr. Puluj’s 
vacuum tubes, exhibited by Messrs. Warren de la Rue 
and Hugo Miiller ; copper disc galvanometer, exhibited 
by Prof. J. A. Fleming ; experiment to illustrate the 
rotation of copper spheres under the influence of a mag- 
netic pole, shown by Dr. Shettle ; and the secohmmeter 
of Profs, Ayrton and Perry, which has just been fully 
described and illustrated in the REVIEW. 


Appointment,—The Telegraph Manufacturing Com- 
pany, Limited, of the Britannia Telegraph Works, 
Helsby, near Warrington, has appointed Mr. Alfred 
Whalley to be the London representative for tele- 
graph, telephone, and electrical signalling apparatus. 
The company contemplates opening a depét in London ; 
meantime, Mr Whalley’s address is No. 2, Whitehead’s 
Grove, Chelsea, S.W. 


Students’ Papers.—At the last meeting of the 
Finsbury Technical College “Old Students’ Associa- 
tion,” Mr. John Rance, from the Central Institution, 
read a paper on “Electric Railways.” The relative 
advantages and disadvantages of battery and conductor 
systems were pointed out, and the efficiency of rever- 
sible batteries discussed. The paper concluded with a 
short description of the various lines now in operation 
and in process of construction, and tables were given 
showing the relative cost of electric and horse traction. 
Altogether, the subject was very thoroughly treated, 
and induced an animated discussion. At the same 
meeting, Mr. Howard Swan read a short and appro- 
priate paper on “ Taking Lecture Notes.” 


Electricity in the Royal Navy.—The new composite 
sloop Buzzard, which was launched last week at Sheer- 
ness Dockyard, has been fitted with powerful electric 
search lights. The cost of the vessel will be about 
£68,200. At Chatham, a few days since, steam was 
raised on board H.M.8. Benbow for a trial of the electric 
search light and fittings, which was conducted by the 
principal electrical officer of the Admiralty, who reported 
everything to be satisfactory. The electrical fittings 
on board H.M.S. Ajaz, at Chatham, have just undergone 
a minute inspection. The vessel has now been fitted with 
a valve, patented by Fleet-Engineer Ireland, of the 
Conqueror, for limiting the depression of heavy guns 
when in a dangerous position to the ship. The old 
electric fittings in the turret used for a similar purpose 
have been removed. 


Personal,—Mr. Chas. Heisler, the President of the 
Heisler Electric Light Company, Manager of the 
American Carbon Company, and Electrician to the St. 
Louis Illuminating Company, all of St. Louis, is now 
staying in London. The system of lighting introduced 
by Mr. Heisler, in America, is that of incandescent 
lamps in series, and he has accomplished much suc- 
cessful work there, 

Mr. Reckenzaun started for America on Tuesday 
last. Any communications for that gentleman will, if 
sent to us, be duly forwarded. 


The School of Electrical Engineering and Submarine 
Telegraphy.—The Managers, Messrs. Wm. Lant Car- 
penter and L, Drugman, have just received from the 
examiner on electrical subjects, Mr. H. R. Kempe, of the 
Engineer-in-Chief’s office, G.P.O., a very satisfactory 
report on the results of the Easter examination for the 
Vellum certificate of the school. This certificate is 
granted only to those pupils who get 70 per cent. of 
the marks both in the theoretical and in the practical 
questions, and who have also passed the examination 
in the course of lectures on mechanical engineering. 
Certificates were awarded to 12 out of 18 pupils who 
presented themselves from the class of the senior in- 
structor, Mr. H. D. Wilkinson. The following is a list 
of their names and mark percentages :—B. 8. Giles, 
96°66 per cent, ; H. O. Holford, 96°66; T. D. Clapham, 
93°33; W. J. Walters, 90°66; W. A. Purdom, 90; 
8. H. Lury, 89°33; E. G. Tidd, 88; G. Gregg, 88; 
F. W. M. Chapman, 87°33; P. J. Pringle, 85°33; A. W. 
Kingham, 76°66; J. R. Cotton, 74:00 per cent. All 
these gentlemen passed in electric lighting and trans- 
mission of power; three of them, Messrs. Gregg, 
waa and Tidd passed also in telegraphy and tele- 
phony. 


Electricity in. Westminster Palace.— Replying to 
Dr. Tanner, in the House of Commons on Monday, Mr. 
Plunket said he had asked the proper officials to prepare 
a complete estimate of the cost of lighting the entire 
Palace of Westminster with electricity in the hope that 
at some time or other the House of Commons would 
vote the necessary expense. The existing plant could 
not be utilised further than it was at present. 


Electrical Papers in America,—The annual meeting 
of the American Institute of Electrical Engineers was 
held on Tuesday and Wednesday last, at the house of 
the Society of Civil Engineers, New York. The 
following papers have been arranged for :—‘ Novel 
Phenomena of Alternating Currents,” by Prof. Elihu 
Thomson. “Storage Batteries in Practice,” by E. P. 
Roberts, of Cheyenne. “The Proper and Improper 
Construction of an Electric Light Plant,’ by J. A. 
Powers, of Troy. “Electric Lighting of Railway 
Coaches,” by T. C. Martin and J. Wetzler, of New York. 
“A Universal Wire Gauge,” by the Committee of the 
Institute on that subject, Captain O. E. Michaelis, 
chairman. “Hard-Drawn Copper Wire for Telegraph 
Lines,” by Wm. Maver, Jun., New York. “Note on 
the Differing Temperature Co-efficients of the Different 
Coils of a fine Rheostat” and “ Note on the Change 
from Negative to Positive of the Temperature Co- 
efficients of some Carbon Filaments,” by Prof. W. A. 
Anthony. And “The Best Ratio of the Section of the 
Core of the Gramme Armature to the Section of the 
Field Magnets,” by Mr. D. C. Jackson, of Cornell 
University. Mr. David Brooks, of Philadelphia, is 
also announced as the author of a paper, the subject of 
which did not transpire. 


Tables of Equivalents of Measurements,—Mr. Carl 
Hering has prepared a table of equivalents of units of 
measurement for the New York Electrical Engineer, 
printed on a single sheet for the convenience of elec- 
trical engineers and others. Our trans-Atlantic con- 
temporary will be pleased to supply copies upon 
application to all who desire them, 


The Royal Institution—Lord Rayleigh has been 
elected Professor of Natural Philosophy in this institu- 
tion, and now that electricity is likely to play the 
leading part in the science of the future, a better 
choice could scarcely have been made. 


Electric Heating Apparatus.—The German Edison 
Company is introducing electric heating apparatus, to 
be worked from central supply mains. For boiling 
water, is employed a kettle with double walls, between 
which there is a resistance coil, and 14 pints require 4 
amperes at 100 volts, to make it boil in twenty minutes. 
Hes will probably be an item of interest to Mr. J. 8. 

ellon. 
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Scientific Discussions—A Hint,— Readers of the 
Journal of the Society of Telegraph Engineers and 
Electricians (London), No. 65, Vol. XVI., will be 
grieved, as we have been (New York Electrical 
Engineer) to note the ominous employment of rather 
tart and caustic personal comment in a scientific dis- 
cussion before that body. The use of personal con- 
tumely, as a polemical weapon in technical debate, has 
heretofore happily been confined chiefly to theological 
controversies. The electricians fell foul of each other 
upon so impersonal a topic as the theory of long- 
distance telephony. We are glad to be able to say that 
in their heated dispute Prof. Thompson and Mr. 
Preece stopped far short of the billingsgate of the 
famous Hall-White quarrel ; but we think they went 
sufficiently far in that direction to justify us in calling 
their attention to the comment of an American poet 
upon the results of a somewhat heated discussion in a 
western scientific society, to wit :— 

Now I hold it is not decent for a scientific gent 
To say another is an ass—at least to all intent ; 
Nor should the individual who happens to be meant 
Reply by heaving rocks at him, to any great extent. 


The Patent Office not Infallible.—A Blue Book has 
just been issued, numbered, on the cover, 6107, 5th 
May, 1886, for “Improvements in switch boards.” 
When we commenced reading the specification we were 
somewhat surprised to find that the letterpress deals 
with improvements in carpets, illustrated with engra- 
vings of the switch boards. 


The United Electrical Engineering Company, 
Limited.—The United Electrical Engineering Com- 
pany, Limited, combines the interests of the late 
Jablochkoff Company with those of Messrs. Manville 
and Madgen, who are managing directors of the United 
Company. Its specialities are contained in the follow- 
ing concise list :—Secondary generators, new arc lamps, 
Jablochkoff lamps and candles, and specialities in 
general eleetrical supplies. Enquiries are requested 
in respect to the above. 


Trade Notice, — Messrs. Theophilus Varley and 
William Walker, of Vyse Street, Birmingham, have 
commenced business as electrolytic and electric light 
engineers, and offer to supply dynamo-electric 
machines, vats, chemicals, solutions, polishing lathes, 
polishing materials, and all the requisites for plating ; 
plants for copper, brass, nickel, silver, and other metals ; 
to give professional advice, both electrical and chemical ; 
repair dynamo machines, &c., and to give estimates for 
fitting establishments with electric light on the more 
approved systems. 


New Units,—Prof. Ayrton writes:—“ You say in 
your issue of May 6th, that I have been ‘inventing a 
lot of new units.’ That must be a mistake, perhaps for 
‘units’ ‘instruments’ was intended, because I have 
not invented any new units. The ‘ohm-second’ as a 
unit of self-induction is not mine, it follows directly 
from the ohm and second, and no other units could be 
employed consistently with the system agreed on at 
the Paris Congress. The proposed name ‘Secohm’ is 
no doubt Prof. Perry’s and mine, but it should not be 
compared with Sir W. Thomson’s ‘ Mho,’ as was done 
in your above-named issue, because the ‘ Mho’ was not 
only anew name, but a new name for a new unit of 
Sir William Thomson’s devising ; and Prof. Perry and 
I explained the objections to the use of this unit 
directly after it was proposed, in a paper read by us at 
the Physical Society, and, if I remember rightly, 
reprinted in your Journal. The paper was called 
‘Direct Reading Measuring Instruments,’ ” 


The Giilcher Company.—We hear that this Company 
has received orders for three installations for lighting 
palaces in India. The present order consists of one 
100 light installation, and two 50 light installations, 
with engines, boilers, dynamos, accumulators, and 
fittings complete. 


Our Columns,—The pressure on our space is still so 
great that we are obliged to leave over several articles 
of interest. 


Another Electric Light Switch—Mr. G. Percival, 
an electrical and philosophical instrument maker, in 
Cork, has sent us one of his patent switches. It has 
been brought out with the object of obtaining certainty 
of action in turning the current both off and on, and it 
contains the fewest possible parts. We are much 
pleased with the device, and would strongly recom- 
mend users to communicate with Mr. Percival if they 
desire a cheap, sure, and dust tight switch. Mr. 
Greenhill, a well known dynamo manufacturer in 
Belfast, thinks it the most efficient switch he has seen, 
and we do not think this opinion is likely to be chal- 
lenged when acquaintance with the apparatus has been 
made. 


The Wheatstone Automatic.—The following table 
illustrates the progress made in automatic telegraphy :— 
Words per 


minute, Ireland 
1870 80 50°3 
1875 100 70 
1880 200 150 
1885 350 250 
1887 450 450 


This increase has been due not only to improvement 
in the design of the apparatus, but to the steady exami- 
nation of every defect and its removal, in the instru- 
ment, and on the line. 


P.O. Underground Wires.— The G.P.O. has in 
London alone 255 miles of pipes, containing 10,212 
miles of wire. In fact, all their great trunk lines are 
out of danger of stoppage from storms, and there are now 
213 offices in London served wholly by buried wires. 


The Westinghouse Transformer.—The Westinghouse 
alternating converter system of incandescent electric 
lighting is to be installed at once in a section of the 
Hoosac Tunnel. For the present it will be merely ex- 
perimental so far as lighting up a mile or two of the 
tunnel ; and, if satisfactory, which will, of course, be 
the case, the Fitchburg Railway Company will contract 
with the Westinghouse Company for the lighting up of 
the entire tunnel—the distance from end to end being 
miles. 


Town Lighting.—Tenders are required for the light- 
ing of Port Louis, Mauritius, for the Town Corpora- 
tion. Information may be obtained from the town 
clerk. 


Electric Apparatus Company, Limited v, Johnson.— 
This cuse, which took place in the Lord Mayor's Court, 
was referred to Mr. Registrar Pawley, to ascertain what 
sum was due to either the plaintiffs or the defendant. 
The defendant was the patentee of a patent electric 
clock, which flashed electric sparks at intervals. He 
gave an order to the plaintiffs for the manufacture of 
these instruments, and the cost of this order was the 
basis of the plaintiffs’ claim. The defendant counter- 
claimed a much larger sum in damages for faulty con- 
struction. 


The Thomson-Houston Company of Boston.—There 
are at present upwards of 700 people employed in the 
factory of the Thomson-Honuston Company of Boston, 
and the are lamps on the company’s system now in 
operation number between 30,000 and 40,000. 


Electric Railways in the States.—An electric street 
railroad, 35 miles in length, to be built from Harris- 
burg to Steelton, Pa., is on the Van Depoele system, 
like the line now in operation in Scranton. The Van 
Depoele Company has the contract for an electric rail- 
way to be built connecting Ansonia, Birmingham and 
Derby, to be actuated by water power. The road will 
be 35 miles long, and will carry freight as well as 
passengers. 
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Electric Motors in America.—The Sprague Electric 
Railway and Motor Company report an immense 
business in stationary motors. At the beginning of 
the month there were orders ahead for 107 motors, 
averaging above 5 horse-power each. Orders were 
received, coming from all parts of the United States, 
for 19 large motors in one day. 


The Enos Elevated Electric Railway System,—The 
peculiarity of the above system is that the running gear 
of the cars is placed overhead, the cars being suspended 
under the track, which consists simply of a single line 
of truss work. The system invented by Mr. Enos, 
which must not be confounded with a well-known 
fruit salt advertisement, was tried not long since 
at the works of the Daft Electric Light Company, 
Greenville, N.J., where a car operated by a Daft 
motor was run on a section of track. The system 
has been adopted for use at Los Angeles, Cal., 
and efforts are now being made to obtain permission 
for its use in Boston. The car is 14 feet above the 
ground, and therefore clears everything but exceptional 
obstacles. The posts and supporting truss are open and 
light, and there is necessarily an ahsence of the wooden 
guard timber, cross-tie bars, sleepers, &c., which render 
a structure heavy and make the street below dark and 
gloomy. The current is carried to the motor by the 
rails, on an upper trestle, while the guide tracks or 
brake wheels follow an under trestle. The whole elec- 
trical apparatus being above everything else, is beyond 
possible reach of the passengers or operatives, all that 
is required being the protection of the motor from the 
elements. The track is supported by posts similar to 
those now in use on the New York elevated roads, but 
all that is above is a strong lateral bracing and a light 
truss span. Evidently, with such a road, the cars as 
well as the track structure can be considerably dimin- 
ished in weight. Until the system is thoroughly tested 
we refrain from pronouncing upon its merits. But 
when 1,000 feet of track, with a curve of 60 feet radius 
and a gradient 1 in 13, was put in operation at Green- 
ville with a full sized car capable of carrying 60 pas- 
sengers, the motion was found to be perfectly free from 


jolting. We wish the new scheme every success, but — 


to the average English comprehension there is some- 
thing gruesome in a phantom flight through the air, 
suspended like Mahomet’s coffin betwixt heaven and 
earth, 


Spiel’s Petroleum Engine Company v. Johnson.— 
The defendant in this action, Mr. C. 8S. Johnson, took 
in April last year 150 £5 shares in the plaintiffs’ com- 
pany. He had paid £600 but declined to meet the last 
call of £150, hence the suit to recover that sum. The 
defence was that he was induced to take the shares by 
untrue statements in the prospectus, but in the end 
the jury gave the plaintiff company a verdict for the 
full amount and interest, and Mr. Justice Grove, in 
giving judgment in accordance with this finding, 
refused to stay execution. That the Spiel engine will 
do all that the prospectus claimed is beyond a doubt, 
and the defendant was ill-advised in the course he 
adopted. 

This is the opinion of Money :—“ We are likely to 
hear much more about Spiel’s Patent Petroleum 
Engine Company, Limited. Mr. Johnson seems to 
have been very hardly treated by the decision last 
week. Benzoline certainly is not petroleum, and it 
would be a very dangerous substitute, especially in hot 
countries. How many engines have been supplied by 
Spiel’s Company since it started twelve months ago ? 
We are informed that only two have been sent out 
during that time, and that both have proved useless on 
account of the danger attending the use of benzoline. 
Mr. Johnson went the wrong way to work ; he should 
have sued the company for the return of his money, 
and not have waited until the company sued him for 
the balance of the calls on his shares. But, never 
mind, the public have not yet done with this so-called 
—but emphatically misnamed—petroleum engine.” 


A New Company.—The Akester Electro-motor and 
Accumulator Company has been registered. On paper 
the inventions are so simple compared with the motors 
and batteries now in use that one can only express sur- 
prise that so little has been heard of them. We notice 
that Mr. F. R. Reeves, the late manager of what was, 
until recently, the Jablochkoff Company, is one of the 
signatories. This fact, combined with the small 
capital required, will doubtless ensure confidence in 
the future success of the undertaking, especially in 
the minds of those to whom Mr. Reeves is known. 


Obituary.—We regret to have to announce this week 
the death of Mr. Nigel M. Arnot which took place on 
Saturday last. Having suffered for some time, an 
operation of a weakening character became necessary, 
the effects of which, on a system already much 
reduced, he was unable to withstand. Mr. Arnot had 
occupied for some years the position of electrician to 
the Australasian Brush Electric Light Company and 
was weil known in business circles. His death is 
much lamented by his friends, and his genial and 
happy disposition will be long remembered by those 
who knew him. 


The Magnetic Circuit——The want of a name for the 
space between the iron core of the armature and the 
polar surfaces of the field magnets in dynamos seems 
to render life more or less a burden to some of our trans- 
Atlantic brethren. One writer in the Electrical World 
suggests a whole host of names for what he calls the “ in- 
terironical” space, and another proposes to use for this 
the term “ transode,” urging his appeal in the follow- 
ing pathetic language—“ If we derive its final syllable 
from the Greek word oodey, signifying a song, a poem, 
it will also represent the hum of the machine, which 
by means of the waves generated in and transmitted 
across the interstitial air will communicate the sublime 
music of motion—the kinetic harmony of sound— 
flowing with rhythmic measure of spherical poetry to 
transform the irritable moods of the operator into that 
ecstatic grandeur of feeling so appropriate to the true 
dynamo scientist.” After this we have nothing to say, 
save to intimate to our readers that the name of the 
genius on whom the mantle of Emerson has fallen is 
Sidney F. Shelbourne. 


Bailey and Warner's Primary Battery—An “Im- 
proved regulating primary battery” recently patented 
by Messrs. Bailey and Warner, has been brought to our 
notice. In the prospectus of the same we are informed 
thata “vast improvement upon anything yet offered 
to the public,” has been effected by this wonderful 
invention. In what the “vast improvement” consists 
it is really difficult to say, as the inventors do not claim 
or suggest any new combination of plates or solutions, 
but simply the arrangement of the cells in a drawer in 
a box with a hand wheel and screw for lifting the 
plates out of the liquid, a device, as regards the lifting, 
which is quite 30 years old. We do not deny that the 
arrangement is a convenient one, but to press the 
claims of the so-called invention by saying that it is 
a “vast improvement upon anything yet offered to the 
public,” is decidedly going beyond the bounds of 
legitimate advertisement, and is carrying out a practice 
which is becoming far too common. 


The Secondary Generator Controversy.—We have 
felt ourselves obliged, in fairness to M. Gaulard, to 
insert his letter intact, although much contained in his 
extraordinary communication may be looked upon as 
so much incomprehensible jargon. If his claims to be 
the inventor of the secondary generator or transformer, 
rest upon no better basis than the arguments, many of 
them contradictory, adduced in his letter, we would 
strongly advise him to lay aside all thoughts of legal 
proceedings against those who are consistently working 
in the same direction. The mention of the United 
States patent which has been granted to him is not in 
good taste, when we reflect upon a similar application 
made by Mr. Bernstein, which the U.S. Patent Office 
officials in the greatness of their wisdom refused. 
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Are Lighting in America,— Mr. Charles Heisler 
informs us that in New York alone there are over 
3,000 are lamps in operation, and that the number in 
use throughout the States exceeds 200,000. Can any 
reader inform us how many are lamps there are em- 
ployed throughout the United Kingdom ? 


Technical Education and City Companies, — At 
Dewsbury the Jubilee is to be celebrated by the esta- 
blishment of a technical school, and it isannounced that 
the Clothworkers’ Company, of London, has agreed to 
raise the local fund for the building and equipment of 
the institution from £10,000 to £11,000. In addition to 
this the company has promised an annual subscription 
of £50 towards the maintenance of the school. The 
same company, having contributed £3,500 to the fund 
for the erection of the Bradford Technical College, as 
well as £500 per annum towards its maintenance, 
has now promised to contribute £500 to a fund 
which is being raised to pay off the debt still remain- 
ing on the building. The additional buildings of the 
Textile Industries and Dyeing Departments of the 
Yorkshire College, now completed and equipped, were 
erected by the Clothworkers’ Company at an expense 
of £30,000. 


Southampton Telephone Exchange.-—This exchange, 
although started only nine months ago, is making 
capital progress, the number of subscribers having 
already reached nearly 70, while about 20 more 
promises and orders are in hand. An average of 300 
messages pass over the wires every day. There is an 
all night service on week days, but on Sundays the 
exchange closes at 9a.m. However, should two sub- 
scribers wish to communicate with each other during 
that day, their wires can be connected before the hour 
of closing. The town is rapidly becoming encircled 
by the exchange, little difficulty having as yet been 
experienced in obtaining permission for the erection of 
poles and standards. As the terms are moderate, viz., 
£10 for a seven years’ agreement, the company antici- 
pates extending its operations shortly to Woolston, 
which is situate on the other side of the Itchen. 
As soon as 10 subscribers are obtained, a small 
exchange will be opened there, and connected either 
by means of a cable or an overhead wire with that at 
Southampton. Such a means of communication would 
doubtless be much appreciated by business men on 
both sides of the river. Eventually it is hoped to run 
a trunk line to Portsmouth, but at present that must 
be regarded as being “in the dim and distant future.” 
At Southampton there are also over 20 private wires. 


Telegraphic Development.—The development of 
telegraphy as shown in the G.P.O. is interesting :— 


Staff. 


One day's 
Date. 


Male. | Female. Total. 


| 


1870 12,000 350 280 485 765 
1880 43,000 486 826 598 | 1,424 
1886 98,570 


| 
| 
Beforetransfer| 8,500 | 
| 
| 


945 1,490 | 2,292 


The number of messages dealt with each day ranges 
from 70,000 to 100,000, nearly half of which are trans- 
mitted messages which have to be both received and 
forwarded, and therefore become, practically, two 
messages, although they count as only one in the total 


Local Telegraph Messages.—The local traffic in 
London is very large. It ranges from 12,000 to 18,000 
messages per day. In 1868 there were 60 offices open 
in the metropolis, dealing with 300 messages per day ; 
there are now 480 offices, dealing with an average of 
15,000 messages a day. The total number of local 
metropolitan messages for four weeks was :—February, 
1870, 138,534 ; January, 1880, 726,199 ; January, 1887, 
1,277,838. A tenfold growth nearly, — 


NEW COMPANIES REGISTERED. 


Medical-Electric Belt, Truss and Health Appliance 
Company, Limited,—Capital £20,000 in £9 shares. 
Object : To take over the business of E. Fava & Co., of 
150, Great Portland Street, manufacturers of electric 
belts and batteries, trusses and health appliances, &c. 
Signatories (with 1 share each): F. Wood, 150, Great 
Portland Street ; R. H. Thomas, consulting electrician, 
1, Hillmarten Road, Camden Road; Mrs. Eliza Wood, 
150, Great Portland Street ; M. Phillips, Constitutional 
Club; C. A. Hales, 85, Halton Road, Canonbury ; 
Mrs. H. Grant, Blindley Heath, Surrey ; Henry Smith, 
24, Astey Road, Canonbury Road. Mr. Henry Wood 
and two other persons to be appointed by the share- 
holders will be the first directors. Registered 13th inst. 
by Purrier & Son, 2, Circus Place, Finsbury Circus. 


Akester Electro-Motor and Accumulator Company, 
Limited.—Capital £5,000 in £1 shares. Objects : To 
carry on business as electricians, mechanical and 
chemical engineers, and workers and dealers in elec- 
tricity. Signatories (with 1 share each) : C. H. Wilson, 
C.E., 2, Royal Exchange Buildings; S. W. Richard, 
7, Great St. Helens; C. T. Whitmore, 19a, Coleman 
Street; W. Hopkin Akester, electrician, 41, Reporton 
Road, Walham Green, S.W. ; F. R. Reeves, Potter’s Bar, 
Middlesex; J. Pain, 27, Langton Road, Brixton ; 
W. Fielder, 33, Digby Road, Brownswood Park, N. 
Registered without articles of association by James T. 
Slade, Bay Tree House, Uxbridge Road, Acton. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 

J. G, Statter and Company, Limited.—An agreement 
of 30th ult. regulates the purchase by the company of 
the business of electric light and general and consult- 
ing engineers and ironfounders, carried on by the firm 
of J. G. Statter & Co. The purchase consideration is 
£6,400 in fully paid shares. 


T. J. Howell, Limited (Manufacturers of Carbons and 
Electrical Apparatus).—The statutory return of this 
company, made up to the 3lst March, was registered 
1st ult. The nominal capital is £1,000 in £1 shares, 
507 shares have been taken up, 500 being considered 
as fully paid. Upon the remaining seven shares the 
full amount has been paid up. Registered office: 
Hamilton Road, Grove Road, Old Ford, E. 


Northern District Telephone Company, Limited.— 
At a general meeting of this company held on the 9th 
of August, 1886, at Sunderland, it was resolved to 
increase the capital of the company by the creation of 
2,500 additional preference shares of £10 each, and 
15,000 ordinary shares of £10 each, beyond the regis- 
tered capital of £100,000. The notice of such increase 
was duly filed at Somerset House on the 14th inst. 


Electrical Power Storage Company, Limited.—The 
annual return of this company, made up to the 14th 
ult., was filed on the 11th inst. The nominal capital is 
£200,000 in £1 shares. 147,450 shares have been 
issued and the full amount has been called and paid 
thereon. 

Davis & Timmins, Limited,—At an extraordinary 
general meeting of this company held at 24, Charles 
Street, Hatton Garden, on the 7th February, a special 
resolution was passed, authorising the increase of the 
capital of the company by the issue of 1,000 addi- 
tional shares of £10 each. The special resolution was 
confirmed on the 23rd February, and was duly regis- 
tered on the 15th March. 

Daniel Judson & Son, Limited.—The annual return 
of this company, made up to the 11th ult., was filed on 
the 4th inst. The nominal capital is £100,000 in £5 
shares. The whole of the shares have been issued, and 
upon 13,334 the sum of £3 10s. per share has been 
called, the remaining 6,666 shares being considered 
fully paid. The calls paid amount to £48,433 10s. 
= unpaid to £754. Registered office: 77, Southwark 

treet. 
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CITY NOTES. 


London Platino-Brazilian Telegraph Company, 
Limited, 


Tue report of the directors gives the net revenue of the year, 
after providing for debenture interest and income tax, is 
£13,026 9s. 4d., and £1,171 7s. 4d. is brought in from the preced- 
ing year’s accounts, making a total of £14,197 16s. 8d. to the 
credit of revenue account. 

The interim dividend of 2s. per share, paid on the 22nd 
November, 1886, absorbed £3,834 16s. Od., leaving therefore to be 
dealt with £10,363 0s. 8d., from which the directors propose to appro- 
priate £150 in further reduction of the item of expenses of the issue 
of the 6 per cent. debentures, to add £1,000 to the reserve fund, and 
to apply £7,669 12s. Od. in payment of a final dividend of 4s. “ed 
share, making, with the interim dividend already paid, a distribu- 
tion at the rate of 3 per cent. per annum (as against 1 per cent. 

aid a year) ; leaving a balance of £1,543 8s. 8d. to be carried 
orward. 

The directors are pleased to be able to state that the accounts 
show a marked increase in the receipts from the land lines in 
Uruguay. It is satisfactory also to find a considerable increase in 
the amount received from the Western and Brazilian Company in 
respect of the cable system. The difference between that com- 
pany and this has not yet been adjusted, and this company’s claim 
remains unsettled. 

The submarine cables and land lines are in good working order. 

According to the articles of association, John Hollocombe, Esq., 
a director of the company, retires by rotation, and offers himself 
for re-election. Messrs. Deloitte, Dever, Griffiths & Co., the 
— also retire at this meeting, and offer themselves for re- 
election. : 


West India and Panama Telegraph Company. 


Tue twentieth ordinary general meeting of this company took 
agg: on Wednesday last at Winchester House, Old Broad Street, 

r. C. W. Earle in the chair. In moving the adoption of the 
report (See ELecrricat Review last issue), 

e Chairman said that at the last half-yearly meeting they 
had to report a falling off in the traffic receipts to the extent of 
£2,000, and this time their income was substantially the same. 
During the half-year the expenses in respect of repairs had been 
exceptionally heavy, particularly in connection with the Colon 
and Jamaica cable, the recovery of which from a depth of 1,613 
fathoms involved long and tedious operations, and cost £5,000, 
which made a serious hole in their slender revenue. The ordinary 
expenses were about the same, and with regard to the debentures 
which had fallen due, he was glad to say that offers had been 
received for their removal for a further term of five years at 5 per 
cent. per annum. 

Mr. W. Ford seconded the motion. 

In reply to questions and observations from shareholders, the 

hairman said that if the company contracted with others for the 
maintenance of the cables, the whole of their revenue would be 
taken away. Their two repairing ships were constantly being 
employed, and were maintained at a very low rate, and the com- 
pany had in their service some of the most experienced tele- 
graphists. 

The motion was adopted with two dissentients, and Sir James 
Anderson and Mr. W. Andrews were re-elected directors. 


A correspondent to the Financial News, signing himself A. 
Morten, writes respecting the above company :— 

“T am one of the largest shareholders, holding 755 ordinary 
£10 shares and 180 second preference shares, a holding little short 
of that of all the directors combined. 

“In my speech at the last half-yearly meeting I clearly showed 
that the company was not only earning full dividends on first and 
and second preferences, but 3s. per share on ordinary. Yet for 
seven years the directors have not paid one farthing to the second 
preference shareholders, whose annual interest is only £2,800, 
whilst in the same period they have paid themselves £14,700, or 
£300 per annum each!!! How long is this monstrous state of 
affairs to continue? Have shareholders no spirit whatever, and 
will they tamely submit to be trodden under foot for ever ? 

“ We have built up a reserve fund of some £126,000 entirely at 
the expense of the junior securities. The total arrears of dividend 
amount to £62,813, and any competent board of directors could 
easily arrange to pay off these arrears, and pay the annual divi- 
dends on first and second preference shares, and a few shillings 
to the ordinary. The company would then be restored to a 
sound commercial state, and its ordinary shares would be worth 
at least five times their present nominal price. This price of 
lds. per £10 share is the best comment on the true value of the 
directors’ services to the company. 

« At the meeting on Wednesday we shall be treated to the oft- 
repeated farce of the directors re-electing themselves and voting 
their £2,100 per annum for themselves, and the select circle of 
their personal friends (always brought to the meetings) will again 
testify to their arduous duties and splendid services. 

“Fellow shareholders ! wake up from your seven years’ sleep and 
help me to secare your rights. Attend the meeting and aid me 
in the unequal contest of right against might.” 


TRAFFIC RECEIPTS. 


The West India and Panama Telegraph Company, Limited. The estimated 
receipts for the half-month ended the 15th y Ay? £2,287, a8 compared 
with £2,767 in the corresponding period of 1386. e January receipts, esti- 
mated at £5,735, realised £5,807, 


The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ending May 13th amounted to £4,446. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending May 13th were £3,707. 


PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph-Engineers and Electricians. 
(Continued from page 460.) 


Untess ‘the glass tube in the Secohmmeter previously described 
be rather long, either the sensibility or the range of the instrument 
must be limited; but a very long straight tube would make the 
instrument inconveniently , and a rapidly rotating spiral 
tube would probably break from centrifugal fosce acting on these 

of the tube that were not on the axis of rotation. Hence, 
in the latest form of Secohmmeter, fig. 6, we have been led to 
employ a stationary spiral glass tube, g, with its end cemented 
into a stationary hollow steel conical plug, fitting mercury-tight in 
the collar of the rotating metal box, 8, with its weighted elastic 
sides. This arrangementsimplifies the tap mechanism, seen to the 
left of the figure, as the tap now is not rotating, also many small 
improvements have been introduced into this last form: for 
example, at all the joints there is mercury under pressure, so that 
there is no tendency for air to be drawn into the apparatus at the 
joints, a fault which sometimes occurred with the earlier form of 
the apparatus, and led to irregularities in the readings from a 
bubble of air in the box acting as an air spring, or from air in the 
glass tube altering the length of the thread of mercury. The 
temperature adjustment in this last form of the Secohmmeter is 
made by screwing the screw, 8, in or out, which slightly alters the 
volume of the stationary portion of the mercury vessel. The fly- 
wheel, F, has been made to have a much larger moment of inertia, 
and the box, B, is placed inside it so as to be screened from 
accidental damage. Figs. 5 and 6 are similarly lettered so that 
the description oe in page 458 of fig. 5 refers equally well to 
those parts of fig. 6 that are common to the experimental and 
to the improved Secohmmeters. 

As both the wires from the battery and the galvanometer come 
to the secohmmeter, it is provided with a bridge key, so that the 
test of the ordinary resistance of the coil, electro-magnet, &c., 
can be made by using the same key as is used in putting on the 
battery when the self- induction experiment is being made. When 
the bridge key is being used in the ordinary way to first close the 
battery and then the galvanometer circuit, it is obviously neces- 
sary that the battery circuit should not be permanently broken 
nor the galvanometer short circuited at the commutators of the 
sechommeter, which may by chance have been left after the last 
experiment in a position which does one, or both, of these things. 

Hence, when using the first form of the apparatus, fig. 1, we 
were compelled to always make sure that the commutating 
arrangement was put in the right position when at rest before 
making the ordinary bridge test. Finding this, however, rather 
troublesome, the key in the instrument, fig. 5, is made in the 
following special way :—In addition to the knob, x, and the top- 
spring being able to be depressed, as on an ordinary bridge key, 
it can be moved sideways, and a cam and spring cause it to 
remain in one or other of two definite positions. When turned 
to the left, the commutators are cut out altogether, and the key 
acts as a simple bridge key, so that on being depressed it closes 
the battery circuit and then the galvanometer circuit; but when 
turned to the right, the commutators are introduced, the one 
into the battery circuit, the other into the galvanometer short 
circuit, and the key now simply enables the battery circuit to be 
closed now and then, or kept permanently closed when balance is 
being obtained during the self-induction test. 

In the last form of the instrument, with the stationary spiral 
glass tube, the knob of the key has no side motion, and the con- 
nection of the commutating arrangement with the bridge or its 
disconnection from the bridge is effected by an auxiliary plug 
key, p; but Messrs. Nalder Bros., the makers of the secohmmeter, 
are rather in favour of a simple means of carrying out the 
method, which we used with the first form of the apparatus, of 
placing the commutating arrangement in the right position when 
at rest, and using an ordi bridge key only. 


MEASURING VERY SMALL COEFFICIENTS OF SELF-INDUCTION. 


The first form of the secohmmeter was used during the autumn 
of ‘last year for the measurement of rather small coefficients of 
self-induction which would be very difficult to measure by any 
other method, such as that of a straight piece of iron wire about 
4 metres long, 3 millimetres in diameter, and having a resistance 
of O-lohm. For such experiments a metre bridge was employed, 
p + q, fig. 2, page 433, being in this case the resistance of 100 
centimetres of uniform platinoid wire, q being the resistance of 
m centimetres of this wire, and r the resistance of a German silver 
wire having a value of about 0°1 ohm. The following are a sample 
of the results obtained for the coefficient of self-induction of thi 
iron wire referred to above :— 
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per m for balance. Value of L. 
| 
0 50°00 
1200 50°55 0:0000244 secuhms. 
0 49°97 
1620 50°70 0-0000237 ” 
1960 | 50°85 0°0000252 ” 
2750 | 51:20 00000257, 
0 | 49°90 


Morvat Inpvwction. 


After the instrumént had been in use for some months for the 
absolute measurement of coefficients of self-induction, it occurred 
to us that just as the self-induction of a coil, s, could be made to 
act as if the resistarice of the coil was increased by a definite 
eonstant amount, so the mutual induction of one coil, B, on 
another, s, could be made to act as if the resistance of s were in- 
creased by another definite amount the measurement of which 


Fig. 6. 


would enable the coefficient of mutual induction to be determined 
by a cumulative test. Our idea was to place the coil s in one of 
the arms of the bridge, and first determine its coefficient of self- 
induction in the way already explained, then, in addition, to place 
the coil B in the battery circuit, and determine the change in the 
coefficient of self-induction of s, which would be of course due to 
the mutual induction of Bons. And the following rather lon 
mathematical investigation, which Mr. Sumpner was good enoug 
to carry out, at our suggestion, shows that this method of 
experimenting, as we anticipated, leads to an extremly simple 
formula for the measurement of the coefficient of mutual 
induction. 

Fig. 7 differs only from fig. 2 in that a coil of resistance, b, and 
coefficient of self-induction, n, has been introduced into the battery 
circuit, in addition to the coil of resistance, s, and coefficient of 
self-inductions L, which, as before, is in one arm of the bridge. 

Let m be the coefficient of mutual induction of the coils on one 


~~ 


another, then, if the battery circuit be closed and the galvanometer 
not short circuited, the following equations hold true :— 


i 2 
d i 
r(y—z)+syt+b (yts)+(L+mM) + E (8) 
Eliminating y and « from these equations, we get 
de ae 
AT+ Bap t+ Cag gy = EPS (9) 


where A, B, c, and p are functions of the resistances and coetli- 
cients of self and mutual induction, such that 


At Bu+cuw + du 
is identically equal to the determinant 
(p+q+b+nu) b+ (m+ N)u | (10) 
—r 
and where o is the apparent increase of the resistance of the coil, 


s, as determined by the change necessary to be made to obtain 
balance when the secohmmeter is rotated at a certain speed, 


halance having been previously obtained when the secohmmeter 
was at rest; or, in other words, 

p(s+o)=qr 
when the secohmmeter is being rotated at this certain speed. 

Then, in accordance with the plan adopted in the solution of 
the original problem (see page 433), we may divide the effect on 
the galvanometer into two portions, the one produced from the 
closing of the battery circuit to the short circuiting of the gal- 
vanometer, occupying a time, T, the other taking place during 
the short circuiting of the galvanometer, occupying a time, T’ — 7. 
If Q, be the quantity of electricity that passes through the gal- 
vanometer in the first interval, q@, may be obtained from the 
following equation obtained from integrating (9) from ¢ equal 
nought to ¢ equal T :— 

AQ, +B Lal, af +D at? =Eper (11) 
where the suffix T or 0 after any expression decides the value to 
be given to ¢ in the expression. 

Following a similar train of reasoning to that employed in the 
original investigation, we find from equations (6), (7), and (8) 
that 

= 0 


Yo = 9; 
= 0, 
daz 


(12) 


dz 
Nay, 


dz dy 
+ (L + N + 2M) 


and by differentiating (6) and using (12) we have 


dz Px dy 
From these we can deduce that 
N M+N aa 


N+2m) | dt? +N) + 


= 
ky 
| 
« 
“x! 
E, 
Fie. 7. 
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This, by (10), is equivalent to 


2 
{p (a +N) +7 ule. 
We have next to consider the values of the expressions when 
t equals Tt, which time we assume to be long enough for the 
currents to become steady, therefore 


= 
dz 
and 2x 


so that, substituting the values of the various expressions in (11), 
we have 


AQ + (L +? (18) 


At the time, 1, the galvanometer is short circuited and the cur- 
rent in the galvanometer dies away, following the law 


da 
ai 0; 
so that if Q is the quantity that passes through the galvanometer 
from equals to ¢ equals 1’, — being the time which 
the galvanometer is short-circuited, 
9 + (ay — wr) =0 
and 
A 

also ty = 0, 


since, by hypothesis, rt’ — 7 is long enough for the current to die 

away in the galvanometer, 

Epo r 

— since for no deflection of the galvanometer needle we must 
ave 


= 


Qi + = 


it follows that 


9 
and equation (13) reduces itself simply to 


Pp g A 


an equation only differing from equation (4), the result obtained 
in the original investigation, by the addition of the term ; 


depending on the coefficient of mutual induction. And since, as 

will be shown later on, 1 -- is small compared with 1, just as 

it was in the original investigation, we have approximately 


+? 
L + = T secohms, 


which, as before, may be written as 


ptr 60 1 
L + M = — secohms (15) 
where 7 is the lead in the Secohmmeter, and n the number of 
revolutions per minute which cause an apparent increase of 
resistance o ohms of the coil s. 

To make, therefore, the complete test for determining the coefficient 
of self-induction, L, of the coil s, and the coefficient of mutual induc- 
tion, m, between it and any other coil, we first exclude the other coil 
from the battery circuit, as shown in fig. 2, page 433, and determine L 
in the manner already described. We next include the other coil in 
the battery circuit, as shown in fig. 7, and repeat the experiment with 
this Secohmmeter, then 


601 


or if N, and o, are the speeds and apparent increase of resistance 
in a first experiment, and Ny and gy, in a second, we have 


L= 
P 
Best? >) (16) 
We have stated above that is generally small compared 


with T, and to ascertain the value of 3 in (14), in order to investi- 
gate this, we may write 


BB By Bs By 


then it is easy to show that 


*. = g + resistance of network between the extremities of g, 
supposing g removed, 


ns s + resistance of network between the extremities of s, 
Ba supposing s removed, 


= = b +- resistance of network between the extremities of }, 
‘ supposing b removed, 


* = 4 the ratio of the value of an E.M.F. inserted iu the branch 

Bs s, to the steady current set up in the battery branch, b, 
by this E.M.F. in s. 

Writing ry, 7s, r» for the three resistances represented by 


>. = * respectively, and rp; for the ratio of the E.M.F. 
4 


B, 
in s to the current produced by it in 6, equation (14) becomes 


g Ts T Ths 
If g is as large or larger than the resistances of any one 


of the arms of the bridge, * — *. will be very emall. 7 
g 


Ts 


generally small compared with unity, and therefore = L can 
é 


be neglected in comparison with 1, so can 20 in comparison 


Tos 
with 
Pp 


There remains the term * n. If n be very large, then will 6 


also be very large, and as rj is much larger than }, while ¢ will 
be much less than 6 if b be large, it follows that the term 


é can also generally be neglected; hence the approximate 


formula (15) will usually be accurate enough for practical 
purposes. And the value of any one of the last three tions 
in the bracket in (17) can be mole as small as we like by adding 
resistance without self-induction to s or to b, a precaution that it 
is desirable to adopt if it be feared that any one of these three 
fractions is not negligible in comparison with T. 

Capacity. 

By following the train of reasoning given in this paper it is easy 
to show that if, instead of placing a coil with self-induction in one 
of the arms of the bridge, the arm be shunted with a condenser, 
there will be an apparent diminution of the resistance of that arm, 
since such a resistance and condenser in parallel acts like a nega- 
tive self-induction, and that this apparent diminution divided by 
the product of the square of the actual resistance of the arm into 
the reading of the Secohmmeter corresponding with the speed at 
which balance is obtained gives the capacity of the condenser abso- 
lutely in farads. This formula is far simpler than the one given 
by Clerk-Maxwell for the value of the capacity of a condenser 
determined by placing the condenser in one of the arms of a ae 
wie alternating the’connections of the condenser with the 

ridge. 


APPENDIX I. 


Orner MetHops oF Measuring A COEFFICIENT OF SELF- 
InDUCTION. 

As mentioned in the early part of this paper, a number of 
methods were tried by Mr. Sumpner for measuring self-induction, 
and the appropriate formule worked out by him in each case. 
The following short account of them is given as evidence of our 
desire not to publish the Secohmmeter method until we had satis- 
fied ourselves that there was not a better one. Indeed, that is 
one of the reasons why the publication has been delayed so long 
after the instrument has been in practical use. 

Connect the coil of resistance, r ohms, and a coefficient of self- 
induction, Lb secohms, with the terminals of a condenser of F 
farads capacity, fig. 8. By means of a reversing communicator, c, 
alternate the connections of the coil and condenser at the rate of 
n times per minute with the terminals of the circuit consisting of 
the battery of E.M.F. equal to £ volts and a galvanoweter, the 
resistance of which, together with that of the battery, is g ohms. 
The object of using the condenser is to prevent the self-induction 
of the coil producing sparks on reversing. 

Let Dy be the galvanometer deflection when the commutator is 
at rest, and p, when it is revolving, then it can be shown that 

g9+s D-DD 


secohms, 


if the reversals of currents in the coil be not too rapid for the 
currents to reach their steady value, and if the reversing com- 
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mutator reverses instantaneously without short circuiting. But 
the method seems impracticable, as it is impossible to devise a 
commutator that will reverse without short circuiting or pro- 
ducing a discontinuity for a certain time between every reversal. 


Fie. 8. 


If there be short circuiting, then the condenser may be dis- 
pensed with, and if the time of short circuiting be small com- 


with —-, and if g be not small compared with s, it can be 


shown that 

where m is a very small constant depending on the values of g 
and r and on the proportion of periodic time of commutation 
during which the short circuit lasts. m may be eliminated by 
taking two readings, p, and D,, at different speeds, n, and No, and 


if the E.M.F. when the commutator be revolving be » times 
as great as when the commutator is at rest, we have 


g9+s ) 


g+s D2 — Dy 

2D) Ne—N, 

__ This method of testing, although fairly simple, and possessing 
the great advantage of making the effects cumulative, is not 


nearly as sensitive as the following zero cumulative method, which 
is based on the same principle. 


L= 


9. 


The coil with self-induction condenser and commutator are put 
in one of the arms of a Wheatstone bridge, as shown on fig. 9, 
then with the same notation as before it can be shown, if (1st) the 
speed of reversal be not too great for the currents to reach the 
steady value, (2nd) the commutator reverses instantaneously 
without short circuiting, 

that L=Fs8° + : , 

Ts 
where o is the apparent increase of resistance, rs; the resistance of 
s plus that of the network between the extremities of s supposing 
s removed, and T is the time of a reversal. 


It is easy to arrange that = shall be negligible, and, unless F 


or s be large, F s? can also be neglected, so that we obtain the 
very simple formula 
L= 


a result that is independent of A, the coefficient of self-induction 


of the galvanometer. 


To satisfy condition 2 is extremely difficult, if not impossible, 
and therefore it is better to allow the commutator to introduce 
a short circuit between the reversals, in wh + rns the condenser 
previously employed to prevent sparking at reversals may be 
dispensed with. 


As the complete investigations previously made on the use of 
the secohmmeter for the measurement of the coefficients of self 
and mutual induction have shown that self-induction of the gal- 
vanometer does not seriously affect the practical result, we will, 
for simplicity, in this investigation of the theory of the zero 
short circuiting commutator test, neglect the self-induction of 
the galvanometer from the beginning. Consequently the current, 
x, through the galvanometer, fig. 9, is given by the equation 


dz 
Art BL Gy = EP? 


Now, if Q, be the quantity of electricity that flows through the 
galvanometer during the reversal, excluding the period when 
the commutator is short circuited, and Q, the quantity that flows 
through it during this period, and if Tt and r be the times of a com- 
plete reversal and of a short circuit respectively, reckoned from 
the commencement of the short circuiting, 


AQ, + =: Eps(v r); 


where a’ is the value of a when s is made equal to nought. If 
the time of short circuiting be but a small portion of the whole 
time of a reversal, Q, will be but a small correction. And. an 
examination of the value of a, given on page 433, will show that 
unless s be very large com with b + ror with g + q, 
putting s equal to nought will not much change the value of a; 
in other words, a’ may be taken as equal to a. Hence we have 


A (Q + Q) + BL («-2) = Ep (oT + sr). 
T 


Now Q; + Q: must equal nought for balance, and < is a constant, 


l say, for a given adjustment of a given commutator. Hence 


(18) 
r 

If ys be the steady value of the current in s, then 
into account the partial dying away of the current during the 
time of short circuit, r, the current in s immediately after 
reversal will be 


= .¥, € 


and if r be small compared with *, this is equal to 


From equations (6) and (7), we can deduce that 
+ Ep =B"y, 
where B’ or B” are functions of the resistances ; therefore 


ve, — B ys 


Ba, + Ep = y,, 
rT L 


and we have seen that ae 


and Epo 


Consequently, substituting in equation (18), we have 


Now < will probably be negligible, and 
sr = str, 


therefore we have ‘oe 3 (o + 21s); 


age the effect of the short circuiting is to diminish the value of 

o by 21s. 
Let two observations at speeds of rotation n, and N, revolu- 

pay ms minute be made, giving apparent increases of resi 

o, and o2, then, since 
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60 where | is the ratio of the time of a short circuit to the time of 
1 = oN’ an alternation, and m is a numerical function of the resistances, 
and such that when is nought m is equal to 
— By taking two readings, p, and p,, at speeds nN, and Nz, we 
60 (+9) (+b) 


The following is a sample of the results obtained by using this 
method with the solenoid previously employed, of which the 
resistance is about 4 ohms, and the coefficient of self-induction 
0°0215 secohms. 


N 
0 413 
850 5°20 
1030 5°50 
1230 5°80 
1490 6°20 
1650 6°40 
1610 6°35 
1100 5°57 
980 54 
890 53 
710 50 


Plotting these results on squared paper, and determining the 
value of 


Ng — Ny 


from the mean slope of the line, L, was found to be about 
00216, a result very near the truth. Subsequent experiments, 
however, did not give nearly as accurate results, possibly on 
account of some unknown resistance in the commutator, and that 
leads to one reason why the method is much inferior to the use 
of the secohmmeter, in that the commutator is in one of the arms 
of the bridge, so that any unknown variation of the resistance 
of the contacts introduces an error into the test, which, as already 
explained, cannot happen with the secohmmeter, as neither 
of the commutators is in any one of the four arms of the bridge. 
This method, therefore, is distinctly inferior to the use of the 
Secohmmeter. 


Fie. 10, 


Fig. 10 shows another plan tried by Mr. Sumpner, which is 
cumulative, and although not a zero method, the deflection of the 
vanometer from: zero is entirely due to the effects of self- 
induction the coefficient of which is to be measured; the method, 
therefore, is fairly sensitive, although inferior of course to a zero 
method. By means of the commutator, c, the coil of resistance, s 
ohms, and coefficient of self-induction, L, is put first in circuit 
with a battery of E.M.F. equal to £ volts, which may be unknown, 
and a resistance the value of which together with that of the 
battery is r ohms, and next with a galvanometer of resistance g 
ohmns ; the alternation being produced n times per minute, a 
speed which must not be too great to prevent the current reach- 
ing its steady value each time that the coil is connected with the 
battery, and to die away in the coil each time that it is connected 
with the galvanometer. Let py be the galvanometer deflection 
when the battery and resistance are connected directly in series 
with the galvanometer, so that 


and let p, be the mean deflection obtained with the commutator 
working, then 
N L E 


stg bes 


eliminating we have 


60 (s+g)(s+b) dD 

b+ 

To prevent sparking it would be necessary to connect the coil 

with the galvanometer for a short time before disconnecting it 

from the battery, and a small correction would have to be applied, 

po oro on the time that the coil was connected with both 
vanometer and the battery. This correction takes the form 

given by the formula 


60 (s + g) (s + dD, +l 
b+ 


L= 


L 


Do b+g Ny — Ne 
where n is the ratio of the E.M.F. used when the commutator is 
revolving to that used when it is at rest. 

This method is suitable for employment in cases where only 
very small direct currents can be employed, as, for instance, in 
testing the coefficient of self-induction of a high resistance 
Thomson’s galvanometer without removing the needles. But far 

ter sensibility is obtained by using the method previousl, 

escribed in which the coil with self-induction is rapidly reve 3 
since with that method far stronger currents can be sent through 
the galvanometer, as the effect of rapidly commutating the 
terminals of the galvanometer, the coefficient of self-induction of 
which is to be measured, is to send alternating currents through 
it. These alternating currents do produce a deflection from some 
cause which is not yet clearly explained, but the deflection is but 
small, so that the strength of the current that is employed is only 
limited by the gauge of the wire wound on the galvanometer that 


is being tested. 
(To be continued.) 


CORRESPONDENCE. 


Electric Lighting in Turin. 


My attention has been called to a notice in your issue 
of the 22nd April, headed “ Electric lighting of Turin,” 
which, being incorrect as to the facts is likely to mis- 
lead and thus injure this company. 

I therefore beg you to be good enough to give pub- 
licity to the following rectification. 

A contract entered into between this company and 
the Municipality of Turin for the lighting of a part of 
that city had been transferred by this company to 
Messrs. Bellani Fréres. When, however, Mr. Gaulard 
went to Turin to put the installation into working 
order, he found that the cable, which had been fur- 
nished by Messrs. Siemensand Halske of Berlin, could 
not support the current for which the secondary 
generators were designed, the consequence being that 
the cable burnt. Mr. Gaulard offered to alter the 
secondary generators to suit a current the cable could 
support, but, finding that Messrs. Bellani, although 
acting as agents to this company, had already om their 
premises transformers of Messrs. Zipernowski, Deri 
and Blathy (whom we consider infringers of our patents 
and with whom we have suits pending in different 
countries), applied first to the Municipality to verify 
by a scientific committee the complete and perfect 
working of our apparatus under the conditions for 
which they were constructed. 

This enquiry, however, Messrs. Bellani opposed, and 
the whole question is therefore now being submitted to 
the Law Courts. 

You will understand from the foregoing how unfair 
it is is to imply that the alleged attempts to light a 
portion of the City of Turin with the Gaulard-Gibbs 
system were unsuccessful through any fault in that 
system which is now sufficiently proved in many instal- 
lations which are working perfectly. 

J. E. Pickering, 
Secretary. 
The National Company for the Distribution of 
Electricity by Secondary Generators, Limited. 
May 16th, 1887. 


What is Electricity? 

I have read Mr. Carl Hering’s remarkable letter 
which appears in the current number of the ELEC- 
TRICAL REVIEW. The writer’s argument is this :— 
He assumes that “ everything in the universe is either 
force or matter,” and thence argues that since force is 
destructible and matter is not, and since electricity is 
also indestructible, therefore electricity is matter. 


| 
| 
| 
sl 
| 
| 
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The writer's ideas on mechanics seem to be a trifle 
vague, for we find him saying that “if it (electricity) 
is force, it may be generated by the expenditure of 
another force..... and it will then grow less in 
amount.” Why? Surely everyone knows that a force 
however small can generate a force however large by 
means of suitable mechanism. 

Again, Who will be found to admit tHat “everything 
in the univérse is either force or matter?” There isa 
little factor in the universe called energy which some 
foolish people believe to be as indestructible as matter 
itself. Has Mr. Carl Hering ever heard of this? 
Surely not, or he would not have made the assumption 
he has. 

That electricity is not energy is proved pretty con- 
clusively by a consideration of its dimensions, and, in 
spite of Mr. C. Hering’s arguments, few will believe it 
is matter. What is it, then? Iam sure I don’t know, 


and I don’t think Mr. Carl Hering does. 
A. K.C. 


[We publish this week further comments upon this 
matter from the pen of Prof. Dolbear.—Eps. ELEC. 
REV.] 


Theatre Lighting. 


In reference to the statement made by “ Troubadour ” 
in your issue of the 6th, although denied by E. L. 
Berry & Co., it is a fact the lamps were not worked up 
to their candle-power, and as far back as October and 
November, 1886, I saw gas being used for lighting up 
part of the house where the electric light was in use. 


Storage. 
May 14th, 1887. 


Messrs. E. L. Berry hardly answer the question in- 
ferred by “Troubadour” in his letter, with reference 
to the lighting of the Prince’s Theatre. If Mr. Edgar 
Bruce is so. well satisfied with the electric light, why 
should he still continue to use gas to such a large 
extent ? 

It is not for the want of more lamps about the build- 
ing, but the low E.M.F. at which the lamps are run 
(which, by-the-bye, are, I believe, 16 and 20 C.P.), that 
gives a bad impression of the light to the general 


Edmund Charrington. 
May 18th, 1887. 


Siemens Armature. 


Is the patent for the method of winding, invented 
by Hefner-Alteneck still in force, if so, at what date 


does it expire ? 
Dynamo. 
May 14th, 1887. 


Comparisons of Dynamos. 


In your esteemed journal of April 22nd this year, 
you reprinted a most interesting table from the New 
York Electrician and Electrical Engineer, containing 
some figures from leading and other dynamos. Among 
these machines one of my type is to be found, but if 
its performance is to be judged from the calculated 
results there shown, it would be held as a rather 
inferior type. Fortunately, the results given in the 
columns marked [., II., and III. are only half their 
true value, which ought to be ‘229, ‘0C62, -0005 
respectively, if calculated from the other particulars 
given in the table (Rev. = 460; velocity = 2,225; 
E.M.F. = 110.) 

How Mr. Jackson has arrived at his results (curiously 
enough just half the true value) I cannot explain, but 
if he had followed more closely the information given 
in La Lumiere Electrique, he would have seen that the 
machine in question is a 6-pole dynamo with such con- 


nections in the armature wire that only one-sixth of 
the total current is conducted by the single wire, while 
usually in 2-pole dynamos half of the total current is 
conveyed by the armature’s single wire. By com- 
parison with others the total length of the armature 
wire in my dynamo referred to must be divided by 
three. Now (Vide Za Lumiére Electrique, April 3rd, 
1886), the total length is 440 met. or 1,443 feet. Only 
481 feet are then to enter in the calculation, by which 
the results written above are given. 


May 13th, 1887. 


J. Wenstrom. 


The following correction has also been sent to our 
New York contemporary by Mr. D. C. Jackson, of 
Cornell University, on behalf of another machine, 
“An injustice was done the Mather dynamo in the 
‘Note on the performance of some dynamos,’ pub- 
lished in the Electrician and Electrical Engineer, of 
April. The figures for volts per foot of wire on arma- 
ture, volts per foot of wire and per unit periphery 
velocity, and volts per foot anl per revolution were 
calculated on a basis of double the length of wire 
actually on the armature. Thus the results are but 
half their true value in this case, and the data for the 
Mather machine in the table should read :— 


| 


Machine, | | UL | RMF. | Current. 
Mather | 2750 | 3200 ‘520 0098 | 00020/ 125 | 40 


It is but due to the machine, that correction should 
be made.” 


The Swansea-Mumbles Railway. 


My statement at the meeting of the Society of Arts 
on the 20th ult., that the cost of working the loco- 
motives on the Swansea and Mumbles railroad, inclu- 
ding repairs, is less than one penny per car is accounted 
for by running five or six, and sometimes 14 or 15 cars, 
behind each locomotive : for the past eight years loco- 
motive expenses above have averaged 7°18 pence per 
train-mile. The Swansea and Mumbles Railway cars 
will carry 60 passengers each. 

The total working expenses, including everything— 
staff, permanent way repairs, rolling stock repairs, &c., 
&c.—1,$5 penny per passenger carried, Can electricity 
beat this, on a line 44 miles long ? 

John J. Jenkins. 


May 12th, 1887. 


[We opine that the cost of running on the Swansea- 
Mumbles line, as given by Sir John J. Jenkins is very 
high, considering that there are neither gradients nor 
curves worth mentioning ; the track is as easy as one 
could imagine, it would be difficult to find a place on it 
where a tractive force of more than 10 lbs. per ton may 
be demanded. The Frankfort line, which Mr. Recken- 
zaun quoted in a letter, is one of the most expensively 
worked electric tramways in Europe; ordinary grooved 
tramrails, laid in the busiest thoroughfares, are used, 
which offer a resistance of from 20 to 30 lbs. per ton 
carried ; there are many curves and several severe 
gradients; the system applied is neither the most 
economical nor the most perfect from an engineering 
point of view, yet the expenses did not amount to 
more than 1‘ld. per passenger carried on this line of 
nearly the same length as the one at Swansea. There 
seems not the least doubt that under similar conditions 
electric traction on the Swansea-Mumbles Railway 
would cost much less than the present system with its 
locomotive engines, whose dead weight is perhaps as 
much as a couple of cars, and which must consume 
more fuel than a stationary engine used for driving 
dynamos. Apart from the question of economy, there 
are many virtues or advantages in the electric system 
which will be appreciated by the travelling public, 
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such as absence of smoke, steam, noise and dirt, and it 


can be assumed that the traffic would increase with the 
greater comfort and safety to the passengers.—EDS. 
ELEC. REV.] 


Secondary (ienerators. 


In the ELECTRICAL REVIEW for March 18th, after 
having published the report of the conference held by 
Dr. Moses in America upon the distribution of electrical 
energy by means of Messrs. Gaulard and Gibbs’s 
secondary generators, you expressed the opinion that 
Dr. Moses attributed to Messrs. Gaulard and Gibbs 


more merit than was their due, and you called the 


attention of your readers to Mr. Kennedy’s papers on 


the subject. 


Mr. Kennedy hes, in fact, contributed to the numbers 
for March 18th and 25th, April Ist, 8th, and 15th, 
several articles tending to prove that it is owing to the 
papers he has written on the subject that the problem 


of the distribution of electrical energy is now entirely 


solved. But for this conclusion to be admitted we 
should be compelled to ignore certain historical facts 
which Mr. Kennedy has omitted to mention in his 
papers, and which ought to be submitted to your 
readers, in order that they may form their decision 
with a complete knowledge of the facts. 

As regards the patents taken out in 1877 and 1878 “ 
Messrs. Jablochkoff, Harrison, Sir Charles Bright, 
Edmund Edwards, and Alphonse Normandy, Fuller, 
De Meritens, &c., it is easy to learn what importance 
these inventors attached to their researches by consult- 
ing the report of the meetings of the International 
Congress of Electricians, which took place at Paris in 
1881, and which was noted for the grandest ‘scientific 
illustrations in the whole world. The duty devolving 
upon this congress was defined in the following terms 
by M. Cochéry, Minister of Posts and Telegraphs to the 
French Republic, in his inaugural address :— 

“The exhibition and this congress will have the 
inestimable advantage of submitting to the control of 
science and practical experience discoveries which, 
owing to. hasty and premature publicity, have taken 
SS: of the imagination. The International 

xhibition in which we are taking part, the first that 
has been devoted exclusively to electricity, will, thanks 
to your researches, be marked in the history of science. 
You have before. your eyes the conquests made over 
this force, once so capricious and uncontrollable, now 
compelled to obey the genius of man. Every country 
bas its share in these conquests, and every country will 
alike reap from them an abundant harvest. 

“ But an areopagus was required ; the public must 
be instructed, and processes and results obtained must 
be discussed in the interests of science. This will be 
the work of the congress. It will rest with you, 
gentlemen, to draw from the store of riches accumulated 
in the Palais de l' Industrie all the instruction to be 
obtained from them, to find out the solutions that they 
suggest, and, finally, to carry your investigations either 
into the domain of pure science or into that of industry. 
The work is a grand one, but your position is suffi- 
ciently high to accomplish it.” 

Thus, taking for granted the high authority that may 
be attributed to this first International Congress of 
Electricians, we are fully justified in taking its 
researches as the basis of the exact determination of the 


‘results definitely acquired in electrical science in 1881. 


Now, none of the patentees mentioned by Mr. 
Kennedy thought it worth while, after the lapse of 
‘three years, to call the attention of the congress to their 
discoveries. All we find is a note on page 372 of the 
report, mentioning that M. Jablochkoff proposed a 
means of distributing electricity by means of channels 
terminated by condensers, the outer plate of which 
should communicate with the earth. 

But, on the other hand, in the course of the sixth 


plenary sitting of the mie pe on the Ist October, 1881 


(page 122 of the — . Cabanellas expressed him- 


self as follows :— 


“ Gentlemen,—I have the honour to lay before you 
and prove the principles which govern in its entirety 
the problem of the transport and distribution of energy 
by electrical means, and their automatic organisation. 
I hope to be ‘too clear,’ to use the expression of a dis- 
tinguished savant, whom you all appreciate, and who 
says that a writer has treated a question completely 
when he has elucidated it up to the point which he calls 
‘the clearness of ingratitude,’ a degree which is attained 
when, every one being perfectly enlightened by the 
writer’s explanations, certain persons delight in per- 
suading themselves and proving to others that they 
have always understood it.” 

Then, on page 131 of the same report we find :— 

“ In my researches, which I sum up briefly, I com- 
menced by examining the systems of distribution most 
generally adopted, I may say the only ones proposed up 
to the present, the distribution by derivation. These 
different systems have all this one trait in common, 
that they seek to ensure a constant difference of poten- 
tial between the two points of attachment of the re- 
sistances.” 

Then on page 136 :— 

“| have therefore arrived at the conclusion that in 
transmissions of energy on a large scale, where it is re- 
quired to spread over a large area a very considerable 
total energy in a great number of portions, the solution 
of the problem is to distribute in tension.” 

Lastly, on page 142 :— 

“ In the first place, of course, it is necessary to be able 
to employ automatic local transformers when in an 
organisation on a large scale, it is proposed to distri- 
bute energy by a single channel in all kinds of different 
forms.” 

This paper concludes with the description of the 
transformers that the writer proposes to employ, which 
consist in principle of two dynamo-electrical machines 
mounted on the same axle, the one receiving the 
portion of the line current and putting the system 
in motion, the other, in proportion to this motion, 
determining the generation of local currents depending 
only on the construction of the second machine itself. 

We also extract from the report of the same sitting 
the following passage from M. Marcel Deprez’s note on 
the same question :— 

* The distribution of energy supposes that a certain 
number of apparatus for utilising electricity, which 
may be of various kinds and different powers, being 
placed in communication with the same generator, the 
Jatter is arranged so as to produce the energy necessary 
for their working and supply it constantly to each ; 
each of the apparatus may, moreover, be stopped or 
started at any moment whatever, the production of 
electricity constantly adapting itself to these various 
conditions. 

“ We see that under these new conditions the total 
quantity of energy to be produced is constantly variable. 
We know that this quantity is represented by the ex- 
pression E, I—E being the electromotive force of the 
generator, I the intensity of the current. Itis therefore 
this product that must be made to vary according to 
the demands of the receiving apparatus ; we might act 
upon both factors at once, but it is clear that the 
simplest method would be to act separately upon each. 
We may, therefore :—(1.) Leave I constant and make E 
vary. (2.) Leave E constant and make I vary. 

“The first method will necessitate placing all the 
apparatus on one circuit traversed by a current 
with intensity, I ; the apparatus will then be in tension, 
or, in other words, i in series. 

“ The second will require the apparatus 5 be placed 
on distinct circuits ending at the two poles of the 
generator, of which the difference of potential, E, will 
be constant, the apparatus will then be in derivation. 

“ Both methods of grouping may be applied, never- 
theless the arrangement in derivation is preferable in 
the majority of cases; the regulation is easier, and, 
besides, the arrangement in series renders all the 
apparatus far more dependent on one another than the 
other system, so that a fault at any point would have 
a much more serious effect upon the whole circuit.” 


| ‘6 
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From the above extracts we must necessarily con- 
clude that at the Congress of 1881 all the conditions to 
be realised in order to effect the transport and distri- 
bution of electrical energy in every form were duly 
considered, and that the only conquest that remained 
to be made was the realisation of the transformer of 
energy under the best conditions of automatic working 
and economic rendering. 

I then thought to attain, in a more logical application 
of the laws of induction than that realised in the 
bobbins constructed up to the present day, the possi- 
bility of constructing a transformer of energy which, 
without movement, without manipulation, without 
superintendence, and without any kind of maintenance, 
would work in the best possible conditions of economic 
rendering. It is this transformer of energy that I have 
termed a secondary generator in order to distinguish 
it from all the inductive apparatus already in existence, 
invented by my predecessurs. 

If Mr. Kennedy will kindly take the trouble to 
examine carefully our patent for 1882, he will easily 
see that the secondary generator, which is constructed 
to furnish electrical currents of any quantity and any 
electromotive force, so as to allow of the supplying of 
any known consuming apparatus, and of any that may 
be invented, is not simply a Ruhmkorff coil reversed, 
but that it completely upsets all the theories admitted 
up to that time for the construction of inductive 
apparatus, and that it has for its object and effect to 
utilise the mutual induction of the two circuits (induc- 
tive and induced) and to avoid the phenomenon of 
self-induction which is produced in all the apparatus 
formerly constructed. Moreover, admitting that in 
1884 all electricians were agreed in ridiculing our 
efforts, it becomes impossible for Mr. Kennedy to 
attribute the least value to former endeavours in the 
same direction. This patent will also show that the 
secondary generator must have equal metallic volumes 


in both circuits inductive and induced, whatever may. 


be the coefficient. of transformation, and that the posi- 
tion of these two circuits must be absolutely symme- 
trical in relation to the common magnetic field. 

_ It was from apparatus constructed with the con- 
centric cable described in this patent, and which were 
employed for six consecutive months for the lighting 
of five of the stations on the Metropolitan Railway— 
from October, 1883, to April, 1884—that Dr. Hopkinson 
obtained a rendering of 89 per cent. to the astonish- 
ment of all electricians. 

When the competition organised by the Italian 
Government was known, the apparatus were modified 
in the sense of a wider application of the same prin- 
ciple, and a more economical construction, that is to 
say, by means of flat discs furnished with lugs and 
enabling each spiral of the inductor to be in juxta- 
position with each spiral of the induced part. 

Mr. Kennedy reprvaches us on the one hand with 
having arranged our apparatus in series, and with 
having, in consequence of his communication, com- 
pletely abandoned the system of distribution with a 
constant intensity in favour of distribution with fixed 
potential, and arbitrarily asserts that there does noi exist 
a secondary generator capable, being fed by a constant 
intensity, of distributing automatically a fixed poten- 
tial over variable resistances. But he does not say 
whether he knows of a secondary generator capable, if 
fed by a fixed potential, of distributing a constant 
intensity over variable resistances. 

He seems to ignore the true function of the secondary 
generator, which:is tu transform the two factors of the 
energy according to a fixed co-efficient determined by 
the grouping of the secondary circuit of the apparatus, 
and to follow rigorously the variations of the current 
of the line. 

In fact, if the electromotive force of the primary 
current is kept fixed, the secondary generator will 
furnish a fixed electromotive force, whatever may be 
the resistance to feed, and Prof. Forbes was perfectly 
right in saying, at the sitting of February 19th, 1886, 
of the Society of Arts, that those who maintained that 
a secondary generator capable of being fed in der.va- 


tion was not capable of being fed in tension, simply 
and purely showed their ignorance. 

The truth is that the secondary generators adapt 
themselves admirably to all the known systems of 
distribution. 

In the case of the experiments made between Turin 
and Lanzo, upon a circuit of 80 kilometres and 130 ohms 
resistance, it would have been utterly impracticable to 
arrange the apparatus in derivation. In fact, the five 
stations to be lighted were provided with entirely 
different kinds of lamps ; Bernstein lamps, Swan lamips, 
Edison lamps of 50 and 100 volts, Siemens are lamps, 
and Sun lamps were supplied simultaneously, and it 
would have been necessary to employ types of genera- 
tors working with entirely different coefficients of 
transformation, and in communication with the electro- 
motive force available at each point of consumption. 
Now the centres of consumption were only fixed upon 
at the last moment, and therefore we had good reasons 
for choosing for this demonstration the supply with 
constant intensity, as in this particular case the factor 
to be kept fixed had the same value atall points of the 
line. In the month of August, at the time of the con- 
ference held by Professor Colombo at the exhibition 
itself, the Edison Company’s stand, supporting lamps 
of 50 and 100 volts, was supplied by two secondary 
generators working with a constant difference of 
potential because, under these experimental conditions, 
the resistance of the line was sufficiently low to allow 
of the apparatus placed near the machine and those 
placed in the conference hall working under the same 
difference of primary potential, and under these condi- 
tions the Edison lamps could be extinguished in 
succession without it being necessary to vary the posi- 
tion of the magnetic field. For the conference that I 
held myself at the exhibition at the time of the visit of 
the jury, the same experiment had been prepared. But 
M. Tresca, honorary president of the jury, who, under- 
standing the importance of the result obtained, opposed 
the publication of the rendering found, for fear lest 
financial speculation should fasten upon such a result 
and unduly occupy the attention of the jury, dissuaded 
his colleagues from being present at the conference. 
However, if Mr. Kennedy will kindly take the trouble 
to examine the paper presented by Professor Ferraris 
to the Academy of Sciences at Turin, which was pub- 
lished in full in the ELECTRICAL REVIEW, he will be 
obliged to admit the measurements taken by Professor 
Ferraris by means of the calorimetric method, the 
apparatus working with fixed potential in order that 
the rendering obtained—the secondary circuit working 
against external resistances varying from 2 to 40 ohms 
—should remain fixed at 95 per cent. The apparatus 
submitted to Professor Ferraris was the same as that 
tested by the jury on September 29th, working with 
constant intensity over a resistance in the outer circuit 
equal to about 8 ohms, and by means of which a render- 
ing of 90 per cent. was obtained. 

However, I informed Professor Ferraris that in order 
that the exact experiments that he was abont to under- 
take might establish the importance of the part played 
by the iron in the secondary generator, I had substituted 
for the core in the apparatus a core composed partly of 
wood and containing half as much iron as that used in 
former experiments. 

Professor Ferraris, after having established the render- 
ing of this apparatus as 95 per cent., whatever may be 
the resistance of the outer secondary circtit, affirmed 
that the power of this apparatus was atout 16 per cent. 
less than if it had been furnished with a core entirely 
of iron, and he felt compelled to conclude his remark- 
able report by stating that by the substitution of the 
wooden core for the one entirely of iron M. Gaulard 
had considerably deteriorated his apparatus. It is not 
for me to express an opinion as to the conclusions of 
Professor Ferraris, but I must observe that this ex- 
periment was desired and was very instructive. 

. The study made in the following year by Professor 
Ferraris of the apparatus with iron outside, of Ziper- 
nowski, Déri, and Blathy, concluded with the assertion 
of the superiority of the apparatus over those of 
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Gaulard and Gibbs, and it would be interesting to know 
for what reasons Messrs. Zipernowski, Déri, and Blathy 
have in practice entirely abandoned this mode of con- 
struction, and are now contented to employ the form 
of apparatus patented by the Doctors Hopkinson in 
October, 1884. 

I will also remark that the establishment of the 
works at Tours, which have been working in deriva- 
tion regularly since January 18th, 1886, was undertaken 
in June, 1885, before the publication of the patents of 
Messrs. Zipernowski, Déri and Blathy, patents which 
have recently been declared null hy the court at 
Berlin. Mr. Kennedy having asserted that we have 
entirely given up the arrangement of secondary 
generators in series, I will mention to him that the 
installation of electric lighting at Tivoli, near Rome, 
inaugurated on September 29th, 1886, the success of 
which was unanimously confirmed by the Italian press, 
headed by the official journal, and which consisted of 
250 incandescence lamps of 50 candles, eight arc lamps, 
and 100 16-candle lamps, distributed over two circuits 
three millimetres in diameter, the total extent of which 
amounted to 40 kilometres, worked with a constant 
intensity, each 50 candle lamp and each are lamp being 
provided with small special secondary generators placed 
in the candelabra. 

For the transmission of 2,000 H.P. from Tivoli to 
Rome, for which I am now preparing, all the dynamo 
machines will be of the same type, and can be substi- 
tuted for one another, but the circuits intended for the 
supplying of the are lamps will be constant as to 
intensity, and the circuits for the incandescence lamps 
will work at a fixed potential. The arc lamps em- 
ployed will be simply Jablochkoff candles, they will 
all be furnished with a little generator, transforming the 
line current of 30 ampéres into an entirely independent 
current of 10 ampéres, which will ensure the absolute 
steadiness of the light given out by each lamp, and a 
machine of 100 horse-power will be able to work in 
this manner 150 lamps with a single circuit, without 
the circuit of the lamps ever exceeding 50 volts. 

For the electric lighting of the great arteries of 
Paris and its outer Joulevards I also foresaw an in- 
stallation of five factories situated outside the 
boundaries, each being of 1,000 H.P. From each 
factory five machines of 100 H.P, each will supply 
five circuits, traversed by a current of 30 ampéres and 
of 2,500 volts, which will be transformed by the 
secondary generator of each lamp into a current of 
10 ampéres and 50 volts. Thus each circuit will 
supply 150 Jablochkoff candles distributed over a 
length which may attain to 2 kilometres. The five 
other machines of each factory will furnish a current 
of 30 ampéres and 2,500 volts at the stations of distri- 
bution established in the different arrondissements of 
Paris and supply a current of 100 volts in a maximum 
radius of metres. On the other hand, since 
October, 1886, Mr. Kennedy has taken out a certain 
number of patents, one of which claims the idea of a 
dynamo-electric machine of low tension for the feeding 
of secondary generators supplying currents of high 
tension sent out along the line. Consequently, I 
inform Mr. Kennedy that the fact is established by 
official documents that at the Exhibition of Industrial 
Arts and Sciences, which lasted from August to 
November, 1886, M. Gaulard employed a current of 
100 volts for supplying a secondary generator furnishing 
a current of 2,500 volts, which was in another secondary 
generator transformed into a current of 50 volts. 

I hope, Sir, to have shown, by the above explanation, 
that in 1882, the two systems of distribution (with 
fixed potential and with constant intensity) had 
already been invented, and that secondary generators 
equally capable of being employed upon a circuit fed 
in derivation and one fed in tension, are in both cases 
capable of rendering very great industrial service. 

If we consider, on the other hand, that up to the 
present it had never before been shown to be possible to 
obtain by induction a rendering of 90 per cent. in the 
transformation of the two factors of the energy of the 
alternating currents, our opponents will be compelled 


to acknowledge that the secondary generator is tiot 
simply a Rhumkorff coil, but that by the special 
arrangement of its circuits it gives rise to the entirely 
new phenomenon of mutual induction utilised, instead 
of being the seat of considerable self-induction as in 
all the apparatus known up to that time, and as it is 
materially impossible to construct a good transformer 
of energy without reproducing certain of the conditions 
of good working, to which I was the first to call 
attention, I shall neglect no means of establishing my 
rights. It ~~ be that the hope manifested by my 
imitators that the slowness of the proceedings, and the 
enormous sums that they entail, would prove too much 
for me, is about to be realised, and that is why it is 
indispensable that public opinion should come to a 
decision of the question with a perfect knowledge of 
the case. 

, In short, Sir, our claim rests upon the following 
acts : 


(1.) Violent attacks of which our writings have been 
the object on the part of the majority of electricians up 
to 1884, which showed that they did not even believe 
in the possibility of solution by this means. 

(2.) The-report of the jury of Turin, published in 
the ELECTRICAL REVIEW for September 19th, 1885, 
which, after having examined all the patents mentioned 
by M. Kennedy, declares that it is impossible not to 
admit that never before our time had the problem been 
looked at in a rational and practical manner. 

(3.) The report presented by M. Tresca to the 
Académie des Sciences at Paris during the sitting of the 
6th October, 1884, charged by his colleagues of the Inter- 
national Jury to establish by a precise date the realisa- 
tion of this important problem. 

(4.) The decision of the International Inventions 
Exhibition in London, awarding to us the highest 
award, together with the honourable mention, for 
having with the greatest success brought out a system 
of distribution of electricity by induced currents. 

(5.) The declaration made by Prof. Hughes in the 
course of the discussion upon the conference held by 
Prof. Forbes on February 19th, 1886, at the Society of 
Arts, that the theoretical results at which he had 
arrived as regards the best manner of constructing an 
induction apparatus had been practically realised by 
Messrs. Gaulard and Gibbs under such conditions that 
it was impossible to conceive a better construction for 
inductive apparatus. 

(6.) The report of Profs. Forbes and Hopkinson, 
acknowledging that the results obtained by us have 
taught electricians a great deal. 

(7.) The decision of the examiners-in-chief of the 
patent office at Washington, admitting that the import- 
ance of the results obtained by us deserved protection. 

(8.) The decision of the jury of the Exhibition of 
Industrial Arts and Sciences at Paris, 1886, presided 
over by M. Fontaine, the owner of the Jablochkoff 
patents, awarding the certificate of honour to the 
Gaulard and Gibbs patents, thus characterising the value 
of the patents without considering the merit of the in- 
ventors. 

(9.) Lastly, the decision of the examiners of the 
patent office at Berlin annulling the patents of Ziper- 
nowski, Déri and Blathy. 

Since the publication of the reports of Profs. Ferraris 
and Roiti at the Academy of Sciences at Turin, several 
electricians have constructed secondary generators, 
modifying their form and calling them transformers. 
We shall show by-and-bye that all these constructions 
are more or less defective, but that all reproduce several 
of the essential conditions that we were the first to 
indicate ; e.g., equal metallic capacity in both circuits, 
whatever may be the coefficient of transformation, and 
the symmetrical position of the two circuits in relation 
to the magnetic field. . 

I have never sought to impede progress by prevent- 
ing electricians from improving upon my invention, 
but I consider that I am entitled to demand from them 
a due acknowledgment of the rights that I have law- 


full uired. 
L. Gaulard. 
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